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BACKLOG OF ESSENTIAL MAINTENANCE, AND REPAIR (BEMAR) AS 
AN INDICATOR OF REAL PROPERVY CONDITION 
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University of Pittsburgh, 1970 


The purpose of this thesis is to provide an 
"information base” for further research (provide a bas- 
ic understanding of the Backlog of Essential Mainte- 
nance and Kepair (BEMAR) problem) and to review BEMAR 
as a real property condition indicator. Backlog of Es- 
sential Maintenance and Repair (BEMAR) is used by the 
Department of Defense (DOD) as a facilities condition 
indicator for justifying requests from the shore station 
commands and activities to the departments (Army, Navy, 
etc.), DOD, and the Congress for funds in the public 
works area (BEMAR is used as an indicator since no other 
indicator is available). The increasing trend in 
dollar value of BEMAR results from: the inability to 


initially obtain or retain sufficient funding in the 
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maintenance “floor"™ area; the fact that the major portion 
of maintenance “floor” funds goes for recurring mainte- 
nance, leaving an insufficient balance for elimination 
of the BEMAR; escalating costs for labor and material; 
and, additional cost incurred due to deferrals and de- 
letions of major construction projects. The main ef- 
fects to the Navy of inadequate maintenance funds are: 
detriment to readiness and fleet support, adverse work- 
ing and living conditions for personnel, accelerated 
deterioration of facilities, and the probability of 
greater costs when the postponed work must be done later. 
According to the Navy, there is no apparent deleterious 
affect on operations due to these effects. Decision 
makers have lost confidence in the credibility of BEMAR 
as an indicator, What is needed is an indicator of real 
property condition that can be related to operational 
necessity; an indicator that will be recognized as 
valid by decision makers. 

The sauthor interviewed numerous personnel con- 
cerned with the BEMAR problem at the headquarters’ level 
in Washington, D.C. An extenSive search was made at 
Washington headquarters for research materials bearing 
on the problem. With the understanding gained through 
the interviews and study of the materials, the author 
attempts for what he believes to be the first time to 


tell the whole BEMAR story; to relate all the “pertinent” 





factors bearing on the BEMAR problem. Due to the mag- 
nitude of this undertaking little more than the raising 
of problems has been accomplished. Little is offered 
as corrective action; however, areas requiring further 
research are stated. 

An apparent conflict over the purpose of facil- 
ities was noted and before any facility condition indi- 
cator system can be implemented, precise definition of 
both maintenance policy and essentiality is required 
in order to resolve this conflict. It must be decided 
if maintenance policy is to be: (a) a uniformly high 
Standard of maintenance to act as a cushion so that facil- 
ities will withstand the period of neglect that occurs 
after mobilization, or (b) facilities maintenance 
programmed on the basis of impact on mission, If 
(a) is selected, then a return to the concept of a sin- 
gle executive for real property maintenance is required. 
If (b) is selected, maintenance decisions must be made 
at the activity level with suitable indicators available 
to provide higher command levels with information to 
evaluate program performance and determine distribution 
of resources. Regardless of the maintenance policy 
implemented; a better facility condition indicator is 
required, Current Plant Value should be implemented service- 
wide as a common denominator in the analysis of the man- 


agement of real property maintenance, the relationships 
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of items that influence BEMAR must be clarified, and 
the decision making procedure for all maintenance ac- 
tivities must be standardized. The author concludes 
that the justification of maintenance expenditures will 
in the future be made on the basis of the cost effects 
of deferral, and efforts must be continued toward de- 


velopment of methods of determining maintenance deferral 


costs. 

DESCRIPTORS 
Maintenance Real Property 
Public Works Budgeting 


Maintenance Management 
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oe ee eect. Ine accrual accountine concept 
requires that the accountant charse an activity for 

resources: «=s they are consumed. (oes not eliminate 
Pieter ier Or oblicvcations since ‘onrress still 

requires oblivational control. )"(1)#* 


Diener yy | (2180 piomomor (1eld activity). “A unit of 
the — Vavel_ | an Pie nts, Of distinc. identity, estah— 
ene ee Peer an officer in ccmand or in 
merce. (7) 


MoeeOnee ete tolon, Mxtension. “A physical increase 
oar real “proverty _ Viewty LUleal 2qds. to the overall 1 
external dimension of the facility. (3) 


iwececcoleeee ss Ork required to adjust interior arrane¢- 
mont ts eee ee OCA iLOn, Or other nhycical characteris- 
eo tame oii? foci lity so that it may be more 
Pacoima pted to or wlhilized for its Hoe nes 
Coe pose. Poe Ons, ©2.PaAnstions, and extensions are not 
pelcewaeroms, (i) 





Mihvemeimemnection Sunnary. “A facility condition report 
which lists the maintenance deficiencies in existine 
Pee ssemeeructures, utilities systems, and other 

Rate wees... (5) 


Mie wemeeenoum cl. i 2ce Operations and ‘Paintenance Anp- 
eo Oia ON. 


Packlo? of Hasentieal ‘aintenance and ‘epnair (REAR). 
"The heckilar of essential maintenance and repair con- 
ewe hese ytens of maintenance and yenair as de- 
fined in ") Directive 70/10.2 over “J]0,000 which cannot 
Pieeeeor@miawie) <luriney the eurrent (iseal year due to 
Peete roourees, An item 1% considered essential 
Cieeevelat Tor Inclusion in a future program will im- 
pair the nilitary readiness and canability, or will 
ewer art icant Ceterjioration of real property 

ree pace, t G ) 


pALeEMory “odes. TVaterory codes for military real pro- 
rerty are tne mo standard codes and nomenclatures for 
codifyin= ‘lass I and II veal Froperty (land and in- 
provenents thereto) owned or controlled by the venart- 


"ent of the Navy. ‘T.ese codes provide the means to 


= _ 





Peentinetreal references placed superior to 
Vimo monet renrer to the bibllorcranhy. 
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uniformly classify all real vroperty of the Navy from 
Ghevinitieal plannine staves throuch the complete cycle 
Mee ee ei se CONG LructiIOnN, inventory, accountability 
iow ee aaice, (7) “he basic “three djicit" catevory 
fonemmeeweyecovd as follows: 


Boe ee loses thee “first” diczit identifies 
Pier feeiti ly clan. Ponee. GY Gleyeses,; con= 

Pe eee ais Galerary erouns, are the maior 
peor saci ylienis oo... , “COnerational and 
tere eae ta bies”;  “Vaintenance and Yro- 
Tiere) li Lioo , Cte, There are nine facil-= 
oy classes. wxamples ‘Aintenance and Produc- 
(Pome senliies, tacilitjy class 200; Supply lVa- 
Spiereres, “O00, 


See oe OUD; the second” dirit identi ties 


Pee weaveetowy Troup Within’ each facility class. 
Pe: “aintenance “Group, caterory sroup 210; 


Meaeniveulon, act). 


Peetem auetory: the “third” dirit. identifies 
tThesvasice Caterory items “within"™ each caterory 
POU wame..e+  Fublic Works, tepnair and Op-= 
eas basle OCavetory 210; lwessiles 21¢. 


Pepe oce: tio “fourtheand fifth” dieits (‘ote: 
mire 3m addition to the besic “three eS, 
Pere yacone,) identity the cnecitic term “with- 
oe seach hacic catecory. mcamplo t Fublic anne ea 
Piero yy. JOCes.  ) 10s bubige works shons store 
CA ys 


chief of Naval Onerations Budget Office (SHOBO). "The 
office which distributes: funds te all Naval and Warine 
CommewAc tI Yyi11265 onperatin= under Project PRITE."(8) 


Pieeeee Go yneecrine. * term used in this thesis "... “en- 
erically to include the employment of all disciplines 
reaquired in the Pia iiesee Gece Tis COs beiiCoLON (or other 
means of. acauisition), maintenance, alteration, onvera- 
een disposal of shore facilities. i It includes 
Gwecrniinesc ouher than enrineerin™, Such as architec- 
(memeeaniaceane architecture, urban vnlannin:, conser- 
Vetoes. 1 Ores try, ClO eOLrMnall yet todocc. not include 
industrial enrineerin: applicable to ee) a aaert 
aevetonnent, vroduction and maintenance nrocesses, nor 
pOmeuiIoseIC LEC Grenios en~ineerings matters. "(9) 


Class J ‘eal Property. fand, ‘10) 


eee eeecal Vronerty. impr Monee om ye ONT Laine. 
Neti 


eve t Woe and utilities 


aes 


O° 
ie 





Roel 


Pmimeeeoer (O). “Tye commandiny officer, of- 
Peer eee ec, commander, director {or other anpnro- 
Wetavesblilbeysot an ectivity, which receives an allotment 
Pema stfeotean appropriation available for operations 
anowmermcenance, or which overates under an industrial] 

eo wonmenmoditLed industrial accountins system. "(12) 


Temmioeoraweano industrial Facilities. "Facilities that 
Weeieteev es DeTLOrm Services or produce wroods similar to 

ie mor OUNcea bY Private industry, excent commissaries, 
DeeteexcChnantes, and other nonappropriated fund activ- 
cies. " (13) 


Pomourrenas sonoturuction Requirements. "“Kequirements 
which, under normal circumstances, can be recornized to 
exist at the sane time and which would be expected to 
Pome e0 at the cane tine." (14) 


Po evowlon. ine erection, installation, or assembly 
eee weoor lity; the addution, exnansion, extension, 
alterations conversion, or replacement of an existing 
Powe sore e relocation of a facility from one in- 
orto scLiVity’ as previously defined) to 
another. includes equipment installed and made a part 
Meat mle a Lpiee., and related site nrepnaration, ex- 
Cavacron,eia2itiny and landscaninc, or other land im- 
provements. "(15) 





Sime blone roject. “A sinele undertaking involvins 
Ce9em NCL10N w@policable to one or more real nroperty 
Peerlities that will unclude all construction work, 
TAngmecaursition, and items of installed equipment 
Meem@esary to accomplish a specific purpose and produce 
Geeemelece 2nd usable real property [acility or a com- 
plete and usable improvement to a real property facil- 
Lye Poriwowener sonal preonerty (furniture and 

eee mere ots proce sin, trainine, "1 & FE, etc., eanip- 
Move less OLunerwisce Snecified, Aare not to he tncluded 
MmemmecnsLrulchion project. “(16) 


Mie On. A mMaAVOr Sivuctural revision of a. facil- 


ity that chanvess the functional purpose for which it 
Peeworieinally desicned or utilized."(17) 





‘ost Account “odes. “Standard codes; which identify or- 
eimegeoronea! wnits of cost centers and sub-—cost centers, 
@e.£. work centers, supervisory levels, or other areas 
Ommere-noncibi lity. "(18) 


Tost Center. "The individual orranizational units of 
a responsibility center, e.9¢. denartments or staff 
GOet1 cece, 1 19) 





X1lv 


Vic oe inemrlzi* Or removal of a facility. In- 
cludes work to restore the site to a poe equiv- 
alent to the surroundings. Performed as an element of 
a construction project when so related, ene per- 
fenioew se couair. (20) 


eee cal lroperty facilities. “Pacilities that 


ee 


have different 3-dirit caterory eode:. eee) 





foment OF "xpense. ia7imne ai: Kxnenge Klement. 


femme y Onstruction. "All construction funded by 
military construction annroprintions under the author- 
memo oe curon 7-3/7 of the current Vilitary Construc- 
ProOrmetnoraZation Act," (22) 


Envineerins FPield Division (HF). NAVPFAC representative 
fo 2 ae pac Lar seorraphic area. (Formally called 
Bimeean f1ela Jivision (RFD)). (23) 


Essentiality. ‘Jontained within the RBackloe of Fssential 
Maintenance and Y’enpair (BY tA?) definition. 





Hxpense itlement. "Expense elements specify the type of 
resources beins consumed in the functional caterory or 
Peoeream element. This information is useful in olannine 
Bomimeremeno. and in the analysis of performance, "(?4) 


Promprees Ol expense elements are: .ilitary Pérsonnel, 
mvitiyan fersonnel, Travel of Yersonnel, Transportation 
Gil thines, Peeled Perera nd 6x Oli Ge. Pere on: Pte GS 


ine and 'enroduction, Equipment, ete. (25) 


() 





hxpense eratins Budvet 


Budvet, 


Pore soame ag Gnera tine 


facilities Nanacement. "Facilities VYanagement is the 
ferection, control, appraisal and equitable distribution 
accordines to relative need of resources required for 
Pierce Manazement Functions. "(26) 


Facilities Vanagement Functions. "Facilities Management 
Functions are the maintenance, alteration, repair, over- 
(aeane disposal of land and improvements (Jlass 1 

and J] Property); the procurement and production of 
Moms yes ana tne operation of utilities distribution 
systems; the operation and maintenence of construction, 
wejsht handlins, and automotive and railway transpor- 
tation equipment; and the provision of public works 
enrzineerine and other services."(27) 


Pomme f comeratbe, individial buildins, structure, 
Cmte mom at real wroperty, taclodine land, which 
Veo etetorserarate renortine vrnoaer the Jenartment 
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ene eee ee eronertly inventory. ' a Chere we and: 


err neG tinder Lhis definition in certain 
Oe | 


eee eee yy). )6 6CFrom 1 lUluly to 30 June, 
Pigeons oes. «= 9 functional area represents a key 
Function or sub-function which hes been selected for 
Popeueee under the Systen."(79) See Loristics Perform- 
ance “easurement and Evaluation System (LP's). 





femesonak aLvevory/oubfunctional Uatezory. “Functional 
Seabee ories are desisned to collect expense information 
emone or more of the followine reasons: (1) the cost 
of the function is required to meet restrictions made 

by the -onrress or to meet the needs of outside parties; 
Peet or moe onm on the cost of a function is useful in 
feo wer sere che Alchorization to be provided to an 

Per eae tr yi ty; (3) the cost of the function pro- 
mage Omir ole botal tied to an underlyine cost account- 
Ine svstem needed for manavement of the funetion; and 
Coe theeeoew ot the function tt useful jn makine com- 
narisons and special analyses of Cos. (420 ee the func 
Piece. Olle; are: 16Si0n Operations, Supply 
Cperations, ‘aintenance of “aterial, Property Disposal, 
Wedical Crerations, Personnel Support, Base Services, 
Operation of Utilities, “aintenance and Repair of Real 
Peg@pe ors, Finor Jonstruction, Other Eneineerin® Support, 
and Administration. (31) There are subfunctional cat- 
earories within certain functional caterories, for ex- 
amole: "“saintenance and Repair of Real Froperty has 
poleie trons | catesoriescs (V1), recurrinse maintenance; 
pcm), maior repair projects. 


My@emoneaieturcpose. “The use made of a facility or 
part thereof as expressed in the ereneral terms listed 
eee Daas c Crtecories. As used herein, the term 
RW etemioens! purpose” chall be considered as applyine 
imeeemiryoce to be Served aftor completion of con- 
pieeue (10n. (32) 








pee roject ost. “Total ote expenses 
or overhead ae NIP and modi fied Industrial RO ie. 
Includes direct labor charges; overhead costs; all 
Semmeeet COStS, excent A &@ ™ fees; Bcceleration of di- 
pegeemle Dor Costs: cost of direct material used in the 
pieemeet- send Cost of land acquisition. For minor con- 
struction, 2elso includes directly related transpor- 
tation co:ts, overhead costs that may be charesed by NAVEA’, 
ieee wiverclated travel and per diem for troop labor. 
Pewee tntunded project costs” defined in this 
aioe car (3 3)) 





Sav 


ieee ueiatrons. “All installations identified 
Oe ee SG tonoby” or “Excess" in Inventory of 
Mr litary teal Rereecty....° (34) 


ieee enone lieloaterecate of the facilities (real 
property) assigned to a naval shore (field) activity."(35) 


Installation of Fauinvment. “The work necessary to in- 
stallor relocate equipment (nersonal property) procured 
momar urpose Oovuner than an undertaking, for construc- 
mioneeelteration, repair, or maintenance of a facil- 
fate ( 36) 


Installation Eaqulpment. "Sometimes called “built-in 
equipment," it is accessory equipment and furnishings 
thet are reauired for operation and affixed as a part 

of the buildines or facility. The equipment is encine- 
ered and built into the facility as an intesral part of 
the final design, as an essential part thereof. Equip- 
ment of this category iS considered part of the facility 
and is normally taken un aS Real Property Class II.'(37) 


oOo roee umber. “loded numbers used to describe type 
Pe wemoew Or Cach cost account code, such as military 
oe ivilian costs, material costs, etc."(38) 





fOewetieo 1 eriormance “Neasurement and Evaluation System 
ieee  .. OA uniform system for measurins and eval- 
uatine specific losristics functional areas to ensure 
that the  )enartment of Defense 1s achievins the most 
efiective and efficient use possible of logistics re- 
Sources... The objective of the System is to concen- 
trate manarvement improvement actions on persistent 
problem ereas by establishing performance objectives 
and evaluating perfornance arcainst these objectives in 
areas where current procress is substantially below that 
desired. "(39) 











Maintenance. “The recurrent, day-to-day, periodic, or 
scheduled work, reauired to preserve or restore a fa- 
feet y bo. sich Condition that it may be effectively 
Miadaned Tor its desienated purpose. includes: work 
undertaken to prevent damave to a facility that other- 
wise would be more costly to restore. "(/0) 


[geemence Floor. “"aintenance Floor is established 
by the sonrress and is the amount allocated for main- 
tenance, repair and alterations (functional caterories 
ere iunds allocated for this purnose may not 
be used for any other purpose. )"(41) 





giteenaveenlevels. "The inmaintenance level is the es- 
tablished level at which any re®l1 proverty faci) lity, in 
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Vnveh the Wavy ec an interest, should be maintained or 
operated to amisure maximun overall econony consistent 
ae eu Geol Le rodiirement and to nrotect the 

eo amen oe ynvesiment..."(/t2) 


Peron Tad man ve. fie wrens, Orfices or “iommands 
lmder oe, wnich administer funds for Cited enordi1 nace 
commands, {43 ) 


Mion Ons vruetulon, “This term describes all construc- 
tion performed: (1) with funds available for opera- 
[eemecrani maincenance, (2) from overhead at Naval 
Peer rrad rand and odified Industrial Activities, and 
eeeedrrently required construction financed with mili- 
tary construction appropriations under the authority of 
ieplemrois:) 2607+ for the Active forces and under Title 
[moe 2332) for Reserve Forces, "(44) 


Metuoe facility. “A facility that has more than one 
functional purpose althouch assiened to one catercory 
Peewee oreciagsii iy a facility under this headins, the 
Viera purwene included must be unrelated. "(/45) 


Pete ne WAYEPAT REP as an orvanizational part 
ete hes Function is to nrovide to a desirnated 

Command nrofessional advice and assistance on the full 
scope of facilities matters for which the Command has 
esponsibility. "(+6) 


Heve pla tational Authorit (eee ies co Limitation 
imposed by “onsress at the lowest responsible orvrani- 
Zzational level, andif exceeded, a report must be submitted 
eo Seein the Section 3679 k.S. Administrative vio- 
ataern., "(417 ) 





Operating Activity. "A major orranizational subdivision 
or entity that 1s responsible for execution of ean iden- 
pile ceooment of a program, "(/t&) 


iWemating budrter (also called xnense Oneratine Budget, 
- “An approved operating plan which is the basis 

OF Saerization and financial control of exnenses and 
ected Workin= Capital in the execution of a pro-ram 
ar programs."(49) The operatine budret rives economical 
reco7nition to all known requirements (all nersonnel, 
Varo ieaie services, maintenence, etc.). The budsret in- 
pugeomime (Otmandine Officer 1S in terms of cost centers, 
broken down by cost account ecoee. “'he-imput to hicher 
authority is in terms of functional catesory/subfunc- 
tional catervory. (59) 















Goerations eve ania anne & MomMmomcilatlion, Ls 
refered to as 0 @ ‘| for Onerations and “aintenance, 





Navy Appropriations; 0 Pee i Cue separtial jit 
een wea teretne) Set Appropriation is: necessary 
Pome iitewoneravyion and mirntenance of the Navy, includin: 
ee eee tees “lesirn of veasels; trainine and 
Povemeremwor momner; of the havy: administration; wel- 
fem iIe eecr oe thom: medical and dental care: repair of 
Peewee ys Gait tation of equipment in nublic or pri- 
vocipe. palaameee ae sees tne Cit Apnropriation \ct, 
eee 7, 1,90) of which not less “than 147, 700,000 
pia. 1 Or ee. of real property faciliti@e (Main- 
tenance Joor) was appropriated. (52) Other aprropriatio 
peers Sti tary +ersonnel; boc eee ments Yesearch, vevel-~ 
Peet, feat ant valuation (HOT & E)s ‘ilitary Con- 
struction ; Family Housines etc. 


rermanent Building Vonstruction. "Permanent buildine 
cons on 13 that which produces a buildine suitable 
and apnronriate to serve a snecific nurnose for a max-~ 
imam neriod of time (at least 25 years) and with a mini- 
mum of maintenance. "(53) 


Pete eoOnerty., “sometines celled ‘plant equipment* 
Pee eement 1m place’, 11% is accesiory equipment and 
[Urnishines that are movable in nature and not affixed 
ieee oral Dart of the facility. "(5/F) 


Pee ee or LOT) an mnaoneny Mitorv. when accompanied 
by a on ie free  7O,d 6 6L refers to the managenent 
Ser tcr Go | that eave lar year. “<> >) 


it 


meget sonent. “the basic buildine block of the 
Wive~Year Defense Frocram that is a deseriytion of aha 
meen sao be Undertaken and a collection of the or- 
@anizetional entities identified COmme liaise Che mi iON 
Scepeeeib. “lements may consist of forces, mannower, 
Meanerial, service: and Feet Cooma. aemlicables (56) 


li Genes... een, Vlantea under Las) me Of Construction, 
roma t ee ce INGie <a. Oreo ities taliliation 


either sens ely or in combination, necessary to satis- 
eA ae ee aan. Net ta be coniuced with the 


“giao Peo ech’ as used in concvressional military con- 
Siaecbonm leovalation. "(57) 


Peer ovevaclinty. "“/ separate individual buildin, 
ctructures or other real pronerty tmoacevement.. 4 Gael 


promerty facility shall be assisrned only one 3-divcit 
ceatev-ory code based on the primary construction cat- 
Comey. a5) 


Real -~ropnerty “aintenance Activities (if Pera wecwese iy 
“the term ?eal Proverty ‘aintenance Activities relates 





to the activities responsible for manarement and exe- 
Poneto ieL)on:>’, normally the post en«ineer, 
ey eee ateer, oO, DuUblic works office, or equivalent 
orranivetiona! element of an installation. "(59) How- 
eyorweeormon Uuseatc 75 to refer to 2P'A functions as 
Pe. fees ner ons include functional caterories: 
Bep@eeneaten Ot seal Property, Utijity Cnerations, (ther 
ee ter ert, ANG “nor “Construction. 


Pee Mine bOnar Purpose. “Xelated functional purposes 
are two ar more funetions that are normally required to 
pe Ooetees pec iic tasks and shonld one of the func-~ 
Mere hewiiceontinued, the other function could not be 
accomplisned. For exumple, in a warehouse that has an 
Peet yy Ve anace AS an interral part of the facil- 
ity in which functions are nerformed for the proper 
gperation of tne warehouse, the administrative and ware- 
housins functions are related. If the functions per- 
formed in the administrative snace have no connection 
with the warehouse operation (such as a tenant relation- 
ship), the administrative and warehouse functions would 
Pmooemcetered, (60) 


eee Ie restoration of a facility to such con- 
dition that it may be effectively used for its desivnated 
Pee en oy Overhaul, renrocessine or replacement of 
POrewiuiens parts or naterials that have deteriorated by 
aren ete Clemens, or wear and tear in use, an: 

fe ei een feorrected throuch maintenance. "(c:] ) 


Seer.) fh Complete reconstruction of a rea’ prop- 
erty facility destroyed or damared beyond the point at 
which it may be economically repaired. "(62?) 


Poe eee eat erent oyatems. “Resource manarement sys- 
Pee bd all procedures for collecting and processin: 
een ncuanti tative information that (1) relates to 
resources and (2) is for the use of manazement. ‘They 
also include procedures which are closely related to 
quantitative systems even thourh the systemsmay not them- 
selves be primarily quantitative. Resources are men, 
materials: (i.e., real and versonal property), services 
and money. "(63) 











Responsibility Center. “A command which has been assign- 


Some Poros bility for its operating funds. This norm- 
ally would equate to commanding officers and Cfficers- 


tee newer (of!) 





5semi-Permanent Buildings Construction. "“"Semi-permanent 





building construction is that which produces a buildine 
Suitable and apnronriate to serve 4 specific purpose for 
a linited period of time (less than 25 years and more 
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than 5 years) and with a moderate to hich derree of 
fan tenamce. Gs) 


Penllar eels eronerty Facilities. HACE TEes Navin 
the same 3-dirit caterory code. "(66) 





Spectalseroject. "A pnroject--above the approval author- 
ity of the commandins officer--for maintenance, repair, 
pEoeeeotetnietson, Or equipment installation, to be 
financed from appropriations available for operations 
and maintenance, from overhead, or from nonappropriated 
mimics. (O07 ) 


{jx 
les 





Poet imiawt, bonense Limitation Hoider/Punctional Commander. 
"Sesienation civen various intermediate commands such as | 
Syoctems ‘ommanas, Pype Gommands or Air Praininge “om- 

mands, "(68) 


Sub-Cost ‘enter. “Orranizational breakdown of a cost 
Pemuer, Ce ",,6d1vision, office, shop. (Sub-cost centers 
ameewrdentitied and reported under FPRI'VE at the Tommander's 
@mecretzon. )"(6°) 


support Arency. “The bureaus, command, systems command, 

or office that is assigned the resvonsibility to provide 
mesolroees LO an activity--as in the case of ROT & FE; or 

the bureau, command, systems command, or office that is 

responsible for providing ‘personal property’ equipment 

Tomes ore activity. “{70) 


en 


>yocems Command. See Firure 3. 


lionmomeey hua ldine Construction. “Vemporary building 

Sone rvetion 1s that which produces a building suitable 
Bicmeappeomriace to fill @ meed for 4a short period of time 
(five years or less) without resard to dersree of main- 
tenance, and the desien and details of which provide min- 
imum facilities with neximum initial economics."(71) 


icgemeeceet  arense. ~~... consists of all expenses 
includins military vnersonnel costs (but excluding antic- 
fpated reimbursables)."(72) 


imitieseortrOlec: (Os... “GOsts used for statisticel pur- 
Poe wonly, nr am request for funds as in case of A & Ei 
fees. Unfunded nroject costs include: 


Poo stimancen trom military personnel anpro- 
Wisc 1 Ons. 


Vepreciation of “Tovernment-owned equipment. 
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Pies Sines, and installed canital. tyne 
[rere OnLaAined On Aa nonretmbursable basis 
Cie Cs TSC bUbions Pram other than the 
Severeenent. of Lhe Navy. 


Poeemeecr ine eCervi Ces. SGush as coil borings, 
BUY VOwe peta pecbLion-, and various types of 
heen Yk* 

ffqannin=e and despyen costs. When pnlanc and spne- 
Pe roeavlenss are aqone on A 9& & contract, in no 
woe noe tne) ( & feeeexcead G nercent of 

(rene oLimated COGU Of construction. ‘the *’ & & 
fee limitations, however, do not apply to ensrine- 
eee ery ices. 73.) 


Pomlanear Kayy. One “chain of command” from CHO to 
activity. Formally, had a conmand “chain” and a re- 
sorreos “chain”. 


Peeenit;>, Unive of work used in the preparation of 
budeoets and manavrement reports. By comnarins budrated 
fee tue!) work units and costs on the same report, 
officers ab all levels are vnrovided with business orien- 


ted manavenent infornation. (7/t) 








IMOmY OP ABRERYTATIONS 


tiew Weeevaations listed are not necessarily 
Cmte rttNavysaAbbreviations, but are sinply those found 
Pee kerence sources used by the author. In certain 
Seeeseovier ADbreviations used for the item appear in 


parenthesis. 


AlMyT NO- Administrative Officer (NAVADITNO) 

AY = Naval Air Systems “ommand (NAVAJR) 

ATS-= Annual Inspection Summary 

reve Racklos of INcsential Maintenance (now BRMAR) 

REM ARQ. RPackloe of Essential laintenance and Renair 
(formally BM) 

Poe l— faeeorm 'nlisted Yen’ s Houcinm 

BRI Bureau Field jivision (now FFD) 

BERT= Mice etactlitres xecquirements List 

ROR- Rurceau of the Budret (now (Office of 
Pamagement ang Budcet ) 

BUDOCK - Bureau of Yards and Jocks (now JIAVFAS) 

= Fomponent (Condition 

oe i < component ondition Index 

CIM CLANT~ Pomme In sietiga Wess Atlantic Fleet 


Ce ees TP 
Seek Commander in Chief, U.S. Naval Forces 
Rurope (CINCUSNAVEUR) 


een Rt — Commander in Chief, U.S. Pacific Fleet 
(CTNUPACELT) 

CMH Tommandant of the “Yarine Corps 

CNATRA- are vot aval wi eeirainine 

ONM. Parc mon ae eiPorerial INAV AT) 

CNM FRO- Set Of Noval iagerjal, Fund esource Office 

C= corer Of lavale Operations 

“NORO- Chief of Naval Cperations Budseet Office 

i = Spee ot es avalibersonnel (niet, BUPERS) 

ONY = mommander, Naval teserve Trainine Command 
(SOMNA VR ESTYATON) 

6 Tanmnionarae Oirficer 

CON = “ommander, Naval Communications Command 
(COMNAVAOrMT Son) 

SCOMNAVPAS—- commander, Naval Facilities Engineering 
Command (formally Chief, BUNCOKS 

SPR N= Jommand Priority tatine Number 

 ‘PY- Current Flant Value (formally PRV) 


oie Component Rating 





NAS = 
DON- 
Ta 
Oia 
EOB- 
PAC 


ary 
Eo 
Pe 
fT 


ery 
i 


fy - 

JO ae 

Fey yp 
GHP 
TC- 
TCl- 
lm Fm 
I & J- 
TNS T- 
INTEL 
= 

ie iS 


pat 


ap ee 

eG). 

ic 

Bie? — 
nC. 
oe = 

ie 
mV “ied 
MAVTSKOG= 
NAVPAC. 
MAYMASR ED] = 


nT = 
NAYSO- 
‘J- 
HI 
ee 
a 


OO RAKC— 


Cc ae = — 
OM Fe Ne 
OPNAV= 
Gi ee 
eae pes 
COR. 
ae 


eos 


Neouty Assistant Secretary of Defense 
Nepartment of Defense 

Engineering Field Division (formally BFiD) 
Naval Electronic Systems ‘tommand (NAVEI.EC) 
Expense Operating Rudret 

Naval Facilities Eneineerins “ommand 
(NAVPAS) 

Piemeeny “ond tion 

Paecttyty Condition fvaluation 

Pacility Condition Index 

Paci by | niex 

rigcal Year 

Mivomyear wefense Plan 

Meee satan. Product 

Mier elation “ondition 

iieeekiation Condition Index 
iieaallations ana Housine 
Mictetllatienceand LOrLastics 

Wee ice F1On 

JSommander, Naval Intellirence Command 
oon aie TOL 

loristics Ferformance “easurement and 
Evaluation System 

Maintainability Gost Pactor 

“hief, Bureau of siedicine and Surcvery 
miession Factor 

“Moamorandun for the ®ecord 

-anarement Jnformation ‘enter 
Vamecnoliestevens index 

Paeiely Cy eieacured Unartc 

“onptroller of the Navy 

ie oeeCCULIVCMer I mee or tie Secretar y 
Navel Facilities Mnrineerine “omnand 
Cet aet lee iret nee r) ne Ts ommand 
Yepresentative 

Havel weaterial Command (HNC) 

Davy stat! Oliices 

iigtallatvon Index 

Neval Industrial Fund 

VWaval ‘aterial Command (NAV“AT) 

Office of the Assistant Secretary of iefense 
Oceanosrapher of the Navy (NAVOCEANQ) 
Operations and “aintenance (implies 0 & M 
Pe eopr lation) 

Qperations and “Vaintenance Navy (implies 
Navy part of 0 & ™ Appronriation) 

Cffice of the thief of Naval Operations 
Naval Ordinance Systems vommand (NAVOR)) 
Orfice of the Secretary of Jefense 

Thief of Vaval Cperations ‘ode (responsible 
fommeecoain sitore (fb ela imactivitics) 
Property and Instaliations 





Ue ie 


t, 

; vedic 
a 
|e 


wl vz 


J 


*} Ao 


“e 


if 


er MY see 
SIlIk ~ 
5ro~ 


Ely = 
fives 73 

Lo). 
ae 
et me 
vos at ee 


oT ie ee 
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Priority ‘anarement Effort 

tareriby = aun Number 

Plant “eplacement Value (now JPV) 

Pubrrc Vorka “enter 

Prolie Yorks Denartment 

Potue York “O01 ficer 

fesearch, evelopment, Test and “valuation 
ane AT 2 |} Appropriation) 


Pemwearci, Vevelonment, Test and tivaluation, 
Pye liamplies Navy nari of BOY 2 [¢ 
Teor ogre Lad con) 

(emacement Value Factor 

fe cOUrCer, i1anearement isyile 

teal Property ” lgintenance 

Real Property “aintenance Activities 
—-crebpetry of Velernce 

“ommander, Maval Security Group 
Pee TAVsNOG RU) 


‘ = - 
Pate 


pecretary of the Navy 

Raval Ship Systems ‘iommand (NAVSHTF) 
Froject “anarement Offices (part of Naval 
eaper ial .ommand) 

Naval Supply Systems “ommand (NAVSUP ) 
Pegn@ecal Services ~“orporation 
Ppa den tigd 1 e242 tion. ode 

Nae tec la bes Mai) ne stories 
Poyaoeed SHNecra | wero ect 
Nirector, aval Weather service 
(TR AV EAN Sao vo 


Command 


omnand 





Cro SOL essential sintenance and wenair 
Oe i teed by the Jenartment of iefense (10) ac 
Geer ote (resi property) eondition indicator far 
ie ye eget tron Lhe snore ibtation comaands and 
See ete tO the depariments (Army, Mavyv, etc.), W), 
Pree eee a reas for funds in the nublic works area 

ae 

Pmpeniix A}. Pie CO Ol Se ettei | 241 NLenence And 


wiieecoats of major renair projects (estimated to 


Peete IG,000 or more), which are project; 


‘wd 


Lem Ghee wena 
eee Ooecr uy facilities: buildines, utilities 
meet roan, Structures, ee (ier tartrt, Lor Fak 


ieee tim that Pa AY should not exceed) is #5 of 


} 
‘ 4 1a 1 hema if if, ° 
Meee | lant Jalue (+f 4) af “weal property facil- 


maemo tnOOrlved ty the Cnerations and “Aintenance tlavy 


Cee) Annropriations. This tarcet of $4 represents 


H Coe eri Gonliced, aborevieationg will pe used 
Peon es yerea the lonter fora 15 needed for clarity ALL 


Ve 
Pe Ot Ons ere Listed ym the Index of Abbrevintions. 


Appendix A contains the correspondence that 
introduced the BE.A>: problem to the author. 
3 
THe ore lec Cseeabi mallet ue cost Less th 
tripe be funded from atetion dperation and main- 
tenance funds, 
ee rant Pia poo Ol Gin G ac r Om oO; “Lire 
Swe oem lmporclLed from tno © & "| Aonropriation wa‘ 
Memo ewowmnse: 2b the betinnins of fincal year 197°. The 


Po ee lan eile 2 this: time wan 227.90 billtdon, 





ale 
-,* 


a renerally accentable plant condition. ee Bi. 
Peer scussced turther wnder 3.c. 

tn recent Vegi ge OM tes as SHnecified in the 
Pee pronri sation Act, 8 minimaum level of fundin: for 
Peal nronerty mnaintenence called the maintenance "floor". 
ope oor was established to ensure that maintenance 
ites would not be diverted for other purposes. ‘Three 
Penge Of maintenance work are included in this "floor": 
MemomreconsLruction, recurrin= maintenance such es paint- 
Mieworepatchnin=™, and major repairs costing $10,000 or 
Bemece tien’). The increasine trend in dollar value of 
Seer ere 2, reatilts from: inability to initially 
Setain or retain sufficient fundins in the maintenance 
suloor” erea; the fact that the major portion of main- 
tmemance. floor’ funds «nes for recurrine maintenance, 
fem meee an yosuliicient balance for clitnination of the 
ite egcalatine costs for labor and material; and, 
Seema cOsGts incurred due to deferrals and deletions 


Lue) 


ee er Se Ona eructionm oroiects. 
The main effects to the Navy of inadequate main- 

Penance (unds include: detriment to readiness and fleet 

support (555 of the BE Ail? involves waterfront and air 


[arene uice. relerenceamspaaced superior to 
Miemilnv@cewo: text refer to the biblig-renphy. 


1 Pacilities that are scheduledm@ior roplacement 
Witeremererior COnGtruction nroiect receive minimal main- 
Paice eeem cererratL or deletroan of the project, ex- 
neassive recurrins meintenance costs ere incurred and/or 
lente Tega. are required. 


aX 





MILLION DGimass 


Go 


50 


BACKLUG UF ESSENTIAL 
MAINTENANCE & REPAT3 
(BEMAR) 
TRENDS (77) 


6h 65 66 BR 69° 70 


BND OF FISCAL YEAR 


ACTUAL 
ESTIMATE —-- — — 





BEMAR 


TARGET — - — 


ee ery eel 











1 


ae re ee eee eT rm and utilities), adverse 
ae eee con y7tions for civilian and nilitary 
Pome wmmectieraced deterioration of facilities, and 
feomeer Obert iyy Of “reater costs when the postponed work 
oe) 


Meee he «one later, iim Gora aries Leteri= 


ay 


Pome eete avy operations due to these effects. 
Peeve. | 1 binestrates, 3B Fi has neen rrowine 
See Geni (er Coverall vears, The nroliected davy 
Poeeeror te end of fiscal year 1971 jm 22P2 million 


Semeteiie times the tarvet (4% of UP¥), Therefore, it 


aepears that Msly as an indicator of real property main- 
PermcemcomiIt1on 313 Lhnadenvate; that an indicator that 


Peeve erobreted to onerationaAi necessity is reauired, 


ieee OCC 1 7Gs 


eee oss "i Loa biamat. Lom wit. the author 
mespreve fo he the first time, to ted l the whole PEA ; 
weGOr Vs tolimnad vecn wirlLlLen Bnew Ghost! Ai problem 
eee eT Lite ave been “bits and neces” rolatine 
Poo problem, fn wundertalin= of thic ma7nitude would 
Pome er veo ybt Liaw Tf anvettempt wes meade to analyze 
all factors end rake detailed recommendations for in- 
Peewee ae FroOearogn’ all factors. inic will not be done. 
tet eoumeryicey Of whey the author believes to be 
Pil the pertinent factors beariny on the Bu AK problem 


Will bho presented, 





eee, OVErView will nrevide information 


re eee eerlen) Work nas been done, the results of 


- 
e064 —) 


re ee, nd where possible, the uses of teeme 
meee GS Sere rea@ors wilt he surpmicged to learn cf 
the extent oF research completed, 

Ae ord On 1Cative wil L be to Mir Oy Onl me @ise 


f 


Peretti arorsation adequate to Aasquaint renders withe- 


‘ ve B 


Pee ee nOwI ede: concetiine Biv A’ with a basic urnder-= 
Pi meet Cis problen, ero isneee ater tlie cn 
Peete uronm 1Cr Tae comnicxity of the epoblem iu cained, 
Peeeererbakine will have served a useful purnose, 


Peedi smdicetes that too many “key™ pversons do not 


Pee tea be Sirpnificance and compleyvity of the main- 
Menace Dati lor nroblem. The “@xnerts” should find this 
Viera tI in providing then with a sumraryv of what 
has; heen done. It is expected that there will be much 
Pee eer went enone “the “experts” as to what need: to be 


Cia rie). 


emo obNee tl yor) Deseo Grovige an “m= 


enero jee °®6€©6Lfowr6U6further6 6vresearch)y, Wipe tie sali thar. 


Tere wee e Giulia. tai thesis to stirmdate interact in 


Further research of the BMA problem by the (ivil tn- 


pee ers (aricers who pursue tine liniversity of 


ee ae em ee 


) 


ime ny Oe pee kinemustaeTors aLlilectin: Rita 
ee seme mrencive Wee af sulbiective evaluations. ‘There 
eee on oat 2vercian To tie wee of subjective ovatl- 
Diemer, nose concerned witn the barklo- prob- 


lem. 





ee) ee eter nee emp hie. works and Master of Salenee 
In ee Oe eee WTO eign. eo He “COM ile ri 1, Vy 


Poor eae Mich) Of the remeamchor'< Ci mm tat. be 


meee ecauyrTin® = besine wnderstandins of the prohlen. 
Ree enorme thet thic Uhesrve will samplify thi® initial 
Peete er coyY HermMittine fe more thorouth researcn of 
rome ear iney On the HK A? oroblom. 

oman ObteCctIiveswill he to review BEA? as 


pee iacatior of real yronerty condition. 


eae sien LV 1eance 


Peewee I icanes Of Tne BE Ps problem was indi = 
eee do ial. ! above; 1.¢., “l'ne projected Navy BisivAn for 
miemencmoreticcal year 1971 is 4202 million or aboul 
pelgetimes Lhe tarvet (25 of 3rV)." 1t can be scen 
Pee, tS 2 Valid indicator of real property condi- 
tion and if 7% of "TV is the tareet desired, beins eivht 
memo tat eb Seas SieniPicant problem. cince PRoAR 
1%; the backlo~ of najor easential maintenance and repair 
Meet, on appreciation of the marnji tide and complcex- 
Bee ee oe Ss yo olant 1) desireable. “ecernpis from + 
a 


Pee leteec lities “nei ineerin=e Tomand (hAVPA) “bricrines 


nanor" will nrovide this: avpreciation: 





ime euthnor anticinates thal Navy ‘ivil fn 
Pee Orme racers attendime theo Uni versity oe at in ar 
Peis rewe. tne “dial de-ree procram’ of -aster of Fublic 
Pte eeeter of Gclence in civil “neineerin:. 





“the annual exnenditure involved in the main- 
tenance nrocran is 7/t67.6 million. ‘his money 
Pree Commit ntaiiea plant worth almost ts 
Dillion, With "6,700 neople involved we 
Lae Me Oy MnO e ivi 1eG with more than 
639 million sousre feet of buildines and 4.6 
DWeelloveeteroeme! “eO0ed..6. che 030 mil Lion 
varerrecer Ot Duta nee Fnvolyed is the 
Teel ent Of VOC iiee Vea te “buildings... 
[eee On seres of “round about ect) 
to the area of the State of New -Torsey... 
aio mite etmeuTattroade tracks the Mavy main-— 
thins endeto-end, Lae y WOrenGmntnle ry ers Oo a Tio 
Inited States. "he water lines would traverse 


the United States 34 times and the electrical 


Pie timees..,, 6 fhe Navy choce Establish- 
ments comprise a complexity of plant. ‘There 
ace Waterfront faci) lities which nandle air-= 
craft carriers end nuclear submariness air- 
rinelds for jet aircraft and helicopters; and 
renair complexes such as Naval shipyards and 
weanons systems support activities."(79) 


eno ove: y iit elim via tone 


ice Wem VOU Chew tori eon reTaronced 
See rei) “Sea tterad” um NAYRAT andl 00. tue to 
meee oto and the fact that tne author found no 
Meeriei. work that ettempted to assess the entire BMWA. 
Po eee FOG Necessary to construct this thesis from 
meee et i terent sourcos referenced. Unfortunately, 
fr avenues hayine strone anfluence on the Bittisn prob- 
lem had to be abandoned/left (after beins introduced) 
ieee Poeecarchers who will foilow. 


teeeemne inode: Of thie Loess will contain the 


A tommand Meadausarter: of MAZBA tT and woo, 


a 


ee lg) ey 





un 
et 


Boe bonny nec: 


Pheanter two, Ete Alte, trasec those backeronnd 
Riete Ghat in tne anthor's oniinven have had substantial 
meeuenc]2 o7 the “haan problem. 

Mietpiee Tiree s, (Vere Tf iama Vieni COPY) PNG 
Meets ti, examines the role of (fY¥Y and tar-et in 
hae story. 

Pree tT  Onlicgee fl | Ne eos Mi SOU eS. “Several 
meeeer Obs have been made to develop and use facility 
Poo oneovaluetion rating syoctloms, and a study hac 
been done conecernins the cost of maintenance and repair 
Sees hes ehanter will eMamine these studies and 
oe 1 OS, 

Selo IVC. fo ea ee tt Ss. “The rela- 
meom nts) Or Verious i Weems (reacurrin= maintenance, minor 
Peo Geeta, Anpronrizations other tnan ( &.-, ete.) on 
eee rea rOni em are moat contuniaie. Fnic chapter 
mere. LO -orier this confusion. 


ee tee. UNCON Create Cee lee th CS. 


ad Teed Rac ae re . a 
ot mi per] Pa Lae de 


ao eG 2 Le even eras 


fay SDorevin li One ande Tera. that may be iin= 


Aroma meOrteuelig tii Les tS. 


2 


v 


Paomitar Lo many reader: 


eee ree an index of “bhrevietions 2nd (locsary are 


Peete On Necessary. 


x 





2.9 BACKGROUND 


Pe ite Chapter ine command relationshins and 
fap 2nd peesonal interests affectiny the BE ’AR prob- 
lem durine the recent past @irht to ten years) will be 
Beemer d. in the awinor’s opinion an understandin= 
meeornand and anterest srouns influence on PETA" is 
Oeeeno1s | belore problem details can be discussed. 


r) 


i Oem nOcitive Lor sen Property 'aintenance 


eee melo eee nace en. OF ne lenartment of 


oe AE SL EE 


the “avy, 15 vecember 1962, the followin was recon- 


te ee oe ne 


mendeds 


"Recommendation "o, 76=- that the secretary of the 
HMavy assitn to a sinele executive (the “hief of 
the 3uresu of Yards and Yocks) the responsibil- 
ie ore Maintenance Of Gui tdines, «rounds, and 
Seeoeireen (  lacs | sande sbass § 1 pronerty) and 
rice one T LOM oT ULI iter. excent for the 
wie, Corns. Lt) 


lamer the recomnendation it wes conceived that the Chief 
meice hires of Yard and Docks (PUDOCKS) would estab- 
imeoleeaseniiorm oromram for nilannine, budtetine, funding, 
eataffine, administerins, and appraisins the maintenance 
Ameri tities operation functions. The nrocram would 


be conducted directly between BUDOTFS and the individual 


eee io, <ommanders, or throvueh resional offices of 





I MiG nnct sole cne ssuireadeot™ Yorads and wocks 
ior ents) 39 mow called the Gommender, Naval 
Faeilities eneineerin: Coamand (bCUMAYPAS), 





LO 


ee ii eemiyity commanders. The allocation of funds 
momo mrmerre tite “Maintenance and utilities functions would 
Pomorie eo red by BUNOTNS in this same manner. 

Meow port Of this recommendation it was pointed 
Ompeciats the control of mAintenance furds and resnon- 
Seoeereye fOr isecilitics maintenance was divided amon 
the bureans and offices; the backlor of essential main- 
tenance had avproximated one percent of the replacement 
value of facilities for the past seven years, and a more 
eemuealizead control over the maintenance function should 
Pel ytatve Uniiorm control of the backloe of essential 
fee venanee in relation to the importance of firneilities 

1 
meme eprotcrams thet they support. 

foie wri I63, the Secretary of the Navy 
Mirected tne “hief, BUNGTVS to take such actions as were 
required to assume full responsibility for execution of 
the facilities maintenance and utilities operation func- 
(81) 
tions effective 1 July 1963. 

Tn a presentation delivered at the NAVFA and 


Lf 


; aon im oe 
RM) -agintenance “onference, Septenber 1946, Cdn Timberlake 


I¢ther justification for "vecommendation 76" 
ogee 1c tance by actavitiea and biureamt to public 
Vorremcon oOlidavirons, need for more ae="ressive implemen- 
totion of the controlled maintenance provram, and the necd 
to acaure the ‘von7ress that the Navy is responsive to 
Stee se concern over the diversion o, maintenance funds 
LO onrer uses. 


Torenecrin= "1eld division (2P)) is a geofraphi- 
eee red ficii Grlice of Mayer. ER 1 was. for- 
fob weer urcay Piel? sri cien (ee l;, 





ee eee aesophies developed by NAYV“4S™ rosultine 


ee ee eee tee responsibilities in the avy'.; chora 


Pt tetera solicited support in retainine thesen 


Py orememunder tne 10) Resources “anacrement Systen 


fae (he) ., 


Poree tina onent: 


ee ae es Cerone natin philosophies for 


facil- 


Spo epryrove ents renrecent larve canttal 


ere. Lime yr 


Serer nent can be juctified only from basis 


of valid military requirements 


mom Ol edo INVes nent 1s justified, facilities 


manarement’ must be desicned to: 
-lrotect the capital investment 


» odernize the plant as economy, obsolescence, 


end technolory dictate 

.' rovide for new requirements (93) 
ims e ° s) : 
Pip iyo ulnim operational Support’ ~ 


Pee then listed what he called certain corollaries 
Zeman tne foreroin: hasiic nhilosonhies: 


Bee OL operuy Wes ali fevot its ‘own 


deri- 


meres bTenee hice Meomerty (32: seoldam oriented 


Lo a OL Ser 


‘eal property serves several u‘sers--simulta- 
neously or consecutively--and all require many 


common services 


Mees nic Olls, and) function’ of real 
property nsers chante the nature of facilities 


manavement, but not its substance 


earn e Mise rons Can and oo chance, 
but the property remains, to be modified and 


Asante? ae required 


Meo INeeiance Manare ent GilOrts are preponder- 
antly a function of occupancy or vacancy--not 


ol level of ActIvIcy 


ZperotTone mane senecmt rertorts (Utilities con- 
Tip biOMee Leone pole t lon reguirements, janitorial 
RBerviees, trash and sarbave collections) are re- 
iieet veer waercenmtlmle Cchantes in tempo"(?/-) 


1 “ . ‘ % Y Teuitast 
een or aibarmalion concernin: &'S. 





ie 


‘dr. Timberlake noted that before the sinele exe 


—e 


ove eee tion the ten indenendent bureaus and 


eee sete Tee 7O pursue facilities manecenent systems 
mee wor scCcordin= to their own customs and habits; 
That some were vivrorous, while others were indifferent, 
Peeioe ein ©. bner pnstance there was no centralized 


memory bo eCxercine ovitesn discipline or to evalurztco 


(o5) 


relative need. - 
Poeneewia er! vOumethe > Under Sinelo execibive des- 


mee ero aot litics Gystomn desien and implementation 


Meera ed, Tne majority of commandin« officers, and 
Pose ou- caus, commands, end cffices were just berinnine 


momeseCe NL and respect the Ginztle manacer concent. In 


» 6 


ay 1905 the 4Suditor teneral of the Savy concluded an 
Peels = 1b10n of many nontn’s duration into the impact 
meee w ie Oe executive desisnation. Ammons his fandines 


aoe 7g Lee wordt: 
eee eae nenanece 1 Jap oved. under BuvO TT! "a 
ee eos le One one Lund and porsonne | 
Pere OONG Ol haa wnOl. Impaired oper: tion J 
Pee ea iie, oa) Coa. SAO visita of “the 
Me ee OC te emis ace leans have ~a teri: Liv 
reiwer wasn Genence nana ement problend... 
Soo in COM Tellrecel. Saninions sre divid-= 
Po meueo nN Virosis CONC ide tial Tho alloltine 
af qaintenance funds by the @"} vice the indi- 
Virueal manarctement bureaus hes refuilted in 4 
Birere jul table di curt pNbton end 2 better main- 
tained shore esteblishment."(5 +) 


eee aber ls Cae OCGewe NC @aayont oi the 


OO Ane een Svatem threaten: the concept 


rz \ 
° ( a i } ” 
eee es een aaeOr,. a 


’ 


~~ 
— 
vam, 
¢ 
~ 
a? 
= 
—<- 
ees 
-- 


ie Ore rmecr Ive Nahe ership 





Poe SP eet TULT potentienl, then: fesponsi bility 
foe amet tbh ey Sineic individual, manavement nust 
meee bras |14ed, fund“spmst be centrally controlled, in- 
ee eee yom i be centrally dosi: ned and used, 


meer 7eeulion m:f be decentralized to field divicion:: 


recat 
(aa 


Neon” 


Seeene s1n7 le cxecutive, 


vw’, 


eo. iesources “‘anavement Systen 


Wne G5 Resources Nanarvement oyitem (RS), jis 
Meee ion ! July 1957, consists of four interrelate! 
sabato es 

oe Seo qamin ana Ditdeeta nn: 

i er one bh Wer TRO COlebees Tor avers teens Ls 

De Mee eee eo viewers am) caimilar arcets 

v mae Cie ethers, (ce, and adic 

Perl oreol Can iclen ee mies (ao) 
eee eee smi and bud=-etin' avate%us focus on the voals, 
eve ert OULNUtS of the Vepartnent of velfense, array 
Meter (eG es Lorvether to sharpem the decision-nakin’ 
Peewee a C1eplay CONSTLEUeGNS parts in such a way 
Pea eho pensihriity can easily be adentaticd. ‘The syo- 
Plo ree nent, of renources of OMereaTIM: units Loews 
Peete ame ON resOureas Vwaed, Toei on “ena cer: who 
Meenas bie for effective anoVefficient utilisation 
meee ees, LOCUS on actuel performance in relation 
Polen terertformance, and wse expense onevatines bud’ct:; 


Pee eGov 25 A privary means of manasvement and finan- 


ee to ete ee) each OT Ani zammene! level. 





7 
. 


ae 


me to the mMarnitude of item 2, eter and to 
improve the manasement of resources, the Navy and "arine 
rorps on 1 July 1966 implemented Project PRIVE (Priority 
Manacenent Effort) which provides such uniform concepts 
as: 


SeonuUcmncCOUMLAIMe, OY Which an activity is 
charred for resources at the time they are con- 
Samed . 


Total Costine of an activity, whereby all costs 
Of an activity are manazed, includin? such di- 

versified costs as military personnel, POL, and 
Pinole ons CCC Glo. 


Work Units may be assigned to the smallest in- 
crements of an activity. These work units become 
part of the annual budeet (plan) and are reported 
fHomuniy by tne seriormem= oripees, "2(90) 


In his article, "Plannint-Programmine-Budsetines Systems 
end Proiect P'IlE”, Lieutenant Commander Lazarus con- 
eludes that: 


"Project PKI'E means that the manarer'’s flexi- 
bility in decidins on what resources to use 
should be increased. He should be encouraed 
to think about, for example, the best balance 
between military personnel, civilian personnel 
and contract personnel, or the optimum derree 
of mechanization, in a wide variety of situat- 
foie.” Filth the Pinancial Secrecations that now 
So ee tiene cers saave Littilemincentive for i1n- 
Vector ine scuch vader wee, (91) 


However, it was this financial serrevation of facilities 
elena tnat permitvea LAVYFAG "as sinele executive to 


manawe facilities as an interrated system in themselves. 





eco! yean [Ose 2 bitiiom dollars, or 
Mopper imaccly 50% of the Navy and Rarine ‘orps bud«ets 
Wee Gnent on manavtement of resources. 


Phohereters to netroleum, o1l and lubricants. 


oe 





A ee 
lon 


Pewee nena t ion of AMS tRroueh nroject ie] ik 


i 4 


Peer emoro. With ant the sintle exzecutive for facilitiecc 


- é 


fone  omen.c flinctions. (iP sececomlane® Wit se ay TAs 


: me Ue : : 
menerron V1L0O10.230, commandinr officers now have 


Mier rex Oi lity ta annly facilities manacvement re- 
Pieces otner than those constrained by the ‘lon-res:, to 
meerritne lions Aas conditions renuirnes 


Dee iere 1 Nomen al ience” eround funds 
ie eel Lio; mane e{ent,, ieee LiLo ama in 
i pene aor (sec 2,761 below) is the only re- 
striction on clainants” with respect to execution 
ieee i eee nanaeemenc funds, 


(th) reo ave i ( Werati ous {0} control 

Pow oswi or Tec li bios Manetoment are niennin® 
Pewee 106 DNdeCT mIrnposcee and do not consti= 
Mime Ons trent won claimants in cxecutj on. 


Coe oes fine iledecizton with regmect. to fund 


euros On tO Clhanmantc. 


Cd) Bea Ho hove eo linea ht iy LO. acl jest 
Peomagee (Ove ls, oxo IS veo wor the ole tutory main= 
wemaice GOOr  , ei iene sane r LOnNnNent process. 
ome 2 Gee ro eee tir LOG are Lachad 
PoeMrOovLde sex nerl AgVvice 8nd aweesctance to con- 
Tee ine (ac; leper ena ecencont earea and should 
pone i) mo, Digtdine wn diplicate staffs 
fer L) Gamurmnowe..( (93) 


(eee LO NRC Yea 9Lterences anc 
Wreeeme ‘ommend ooclationchins 


aie yey tilts CHOC UE veo concent, undiin> flow 


Pere LG Senacesent, warm Trom the Jiavy “omptroiler 


] f Tee ¥ \ S ’ x . e 7 a 
Meo, Sune sti sO invoaieee ne ratiens (oN V). 


Pie 0 aor Claimed... | iene Fieures 2 and 3 
wee wie Ff OrlaAry. 
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omer ee, POM TAVPAY to tie bneimecrins Field iivision 
(B85), end from the EF: to the Bory = lobe wiac necoc= 
fo Or the commandine officer to justify arainst the 
mack?round of the resources already made available to 
fmoecry request for additional Punds. From its Navy- 
Wide overrien, NATPA. was able, by apnlyine the func- 
mionak an! wnit cost princinie, to determine a fair share 
fee ale resources For™=each activity based on its 


| {oét ) 
meer, . Tere WOeeCh Ope ome bo tic method of 


feoomiece atlocation. This conflict annarentiv results 

from a difference of viewnoint as to the purnose of facil- 
Sees i temcommandine soit eectvTeve facilities as another 
meeguree Lo be used in Stippert of his micsion. Onerations 


Peeeivyo priority in Tinancine with facilities receivin™ 
2 
fae. left-overs. " ‘Oe eee menin ere ese bOove:, [i Viiie 


Be Sinetle executive viewen facility maintenance manaro- 
pemioer tarts as nrenonderantly a fwunetion of occupancy 


Seevecoancys not of Jevel of sctivity. 


“7m 


wonder ees, funds are “channeled” alon= the same 


rea commend (Fivtures 2 <4}, "ost Ganmandae are now 


= wre 


Mee woe sie {i1rst time to dud el, accoumc, revort, and 


maneace all command resources in one operatin=s buderet, 


(9s) 


Peep one limitation, the maintenance “floor”. 


“Nechninaues for allocation of facilities man- 
azement resources will he discussed under 3.lé1 


Se 
he 


Tare reacione! comment “ecardin® thie is under 


? “ “iy, 


7 > 





(96) 


THE MANAGERS 
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ee a: 
te 
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O91 YIVY ayo ans ova’ 
oie cesd 


ao 


g60} Inupoas! fontway! [otzant 








eo 


ee woOmptcmi elo metivities proyide advice and assis- 
Pancew ene imeerimne ‘chain ') in the fecilities manacement 
Area sae tne commanding Officer can either accept or re- 
ecu tars advice. 
Peete sot tne Secretary of the Navy, Vice 
Bee iN : | 
Pir ois sitiley pointed out: 
ee es seo When nMincenance manavement 
Was centralized in NAVFAS, about $30 million per 
year from the maintenance floor was devoted to 
the rajor repair work included in the backlo> 
of essential maintenance. Wurine this time back- 
Lor remained hich, but fairly steady. Since 
fundins and manartement have been transfered to 
major claimants, however, the becklos has risen 


steeply, bacause smaller percentazes of main- ene 
tenenee funds were used fomemajor repair work." (98) 


Pt Ge resaional and sxecutive Interest 
ee Ones 1 Ona Tnberest 


Me Soneres; har: chown 1tS concern for the main- 
tenance of facilities on several occasions. Some examples 
Since concerm follow. 

Peele wrcnori 1o07, 67th. Joneress, it 
was reported that new appropriation accounts set up spe- 
eee iy COadenta ty and ditiecrentiate funds appropri- 
ated for the maintenance of real property facilities were 
: ; 1 are (99) 

Peeeeced sine the HOD Appropriation Bill. Pra nsenes 


VeUmmpeMmeer nt bed otmauo tnesce eccounL: but not permitted 


Vice Admiral Shifley was Deputy Chief of Naval 
Coe Gea orice bo%1Ssticese) . 


z 
woo oon ace ysre 5, 





a0, 


Cat. mo ome Ometlitcwaction the sommittee stated: 


"Some may arrue that this 18 an unwarranted action; 
“however, cie committee has felt for years that 

operations were beins financed, whether essential 

or not, at the expense of funds intended to be 

made available for mnaintainins the physical 

pilaice. (LOO) 


The Committee continued with a quote from its own report, 
fomce report 15630, 65th. voneress, p. 17: 


"However, the “ommittee is sreatly concerned about 
the lone ranee effects of deferred preventive 
maintenance over the last few years. service 
Field commanders are inclined to nerlect this 
area of preventive maintenance when funds are 
a little tisht. The Committee has provided all 
funds requested for sich maintenance and insists 
that the work be done. The Secretary of Defense 
should see that this preventive maintenance, de- 
Simedetoworolowe® the lito of facilities, 3s 
carried out as budreted, even if 1t requires 
makins special allotments to field commanders 
for this purnose. Under no circumstances are 
these funds for preventive maintenance to be 
Mevey Lede co otner uses. (101) 


The Committee revealed its consideration of the ques- 
tion of the flexibility of managers by statin: 


ae 


Some may say that the proposed creation of two 
approvriations where one existed before is an 
Pee Tomeen bicstlextbilety so essential to 
‘ood manarement. The Committee can but point 
eee eon ruTon Of GO many ederal prop- 
Cpilmowe,. (102) 

Upon final vnassave of the 1963 0Q') Appropriation Act, 
instead of two separate anpvropriations, maintenance of 
real pronerty facilities costs were retained under the 
Operation and Vaintenance Anpronriations in an amount 
which shall be the minimum aveilable, called the main- 


tenance "floor". This "floor" has; accomplished what the 


separate apvropriation would have accomnlished without 


Pemuraie restr 1cGl0ns that separate appropriations 
Pe ena verGauced,.c.,iiinds can be transfered into 
ae oe Me tenot ont) Wath little administrative 
Cort. 
See en enort 709, Bith. sonetress, the 
vt becedenonstra.ed its continued interest in the 
mie aenoewot teal property facilities by reportine: 
"Tt will be noted that althoush the ~Vommittee has 
reduced the 1964 budsret reauest of the Navy, it 
has not reduced the mininum of [£134,500,000 which 
shall be available for the maintenance of real 
(eC ee lilies... 11 vLew of what appears 
to be a rather severe reduction in maintenance 
funds, 1t 18 the opinion of the “Committee that 
additional fundinse to the rreatest extent pos- 
sible should be applied by the Navy to the main- 
ieesneenof ToeWuntoneriy facili ties durin the 
ee ical. vears (103) 
Peeonovwieiier sore 1, the Navy has funded in excess: of 
ew beenbory Wainvenamce “figer’. This has been accom- 
plished by "“mirratine” funds from other areas of the 
Onerations and '‘aintenance (0 & '') Appropriation into 
wie. “9 koor"™. 
Pemeeiveeweeriretoetitien “'ilitary Construction 
Fooropriations, Are We Plannine Rirht and Buildine 
WOUren? 4s -oneressman obert if. Sikes discussed main- 


(104) 
tenance nerlect,. 


tad 
i Sng 


guseuscseq much of that noted 


in (4) and (f) above and cited an incident concernins 


reer octet am Oo! the © 4 ~ and other 
APPGO Ural Ons. 


2 


Pee semana oines io) nairman, Sibcommittee 
on ilitary ee ‘truction, riouse Jommittee on Appropria- 
eNOS, NS ,onerre 2 ore 





MILLION DOLLARS 


ae 


STATUTORY MAINTENANCE FLOOR 
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oe 


the fiscal year 1969 appropriations wherein reductions 


t 


were made in the “floors” on real property maintenance 
by the executive branch. “Consvressman Sikes called this 
eee oreo Ponorine, or vViolatins’, conrressionel 
Peemiere iitine in Atoravation of the problem of de- 


ferreen mirnbenance. Nemec oneclMCea nls Comments on main= 


tenance with: 


Someone tO Nacnliy this incident out of 
Peer Chori on l[esuress 1t Only to show the 
strons interest of Coneress in an adequate lev- 
el of maintenance. When this is not done, it 
1s safe to say that the taxpayers of the country 


have to shoulder the burden of new construction 
prematurely or unnecessarily because of failure 
to adequately maintein facilities that are now 

ingmtoen me. (106) 


Pee ee eiLive interest 


The followin demonstrate the "hich level" ex- 
ecutive interest riven the maintenance backlos in recent 
VeAtS. 

(A) Tn a NAVFA*S memorandum the followins was 
wert ber: 


ao eerie tetas nthe SHONAY MiG on 23 
Jovember, Ir. Nitze stated that l’r. ‘cNamara 
had nreviously accepted the desirability of 
Ue eeee bac wiGesO1 eCGsential maintenance 
not only to the one quarter of 14 of PRY lev- 
ej. but even lower than that. ‘The only ques-~ 
tion open is the tine at which additional funds 
Tee tarGevo be 2pplied to reduce the backlog. 
Poet eine tie Current war Situation, 
Pies e si reher priority needs, but the fact 


that we are not smettine enourh Lunds now 
should not prevent our reaunestins them in the 
eee ss cml? 


(RY Se a “Senorendum for the Fresident", the 


J 


eet Oteet ene, fr. beird, on 17 Cetober 1959, 
eae ers 


Pe errawour Teale property investment in srood 
Poltiieiowei  aeroat proabiem, The current bac'- 
Tor of eEscential maantcnamce and revair exceeds 
Heer iio, concigerabiy nore than funds an- 
Wieser vatiable for tiat pmamenose. “e hone to 
whittle down this backlar by more scientifically 
ieee Terre COnd ition OO) Olkr real property 
so as to improve the plannin’, vrovrammint, budge 
eting, fundin: and analysis of maintenance or- 
fai eeoOoM, work loud and -cocts. Ce Ohi rots ec 
[otiersevo redquce Gils: backlos to a manarecable 
eT ouege opeit 200 million. "{1C65) 


r. laird noted that the venartment of Jefense is the 
wmorid’s biertest Landlord with forces occupyin™ about 
ae eae earn lies) miner military installations 
Peo TeVimee Worls, With 31. millaon acres of land val- 
meet et Hallion, 

(>) ne loristies Performance ‘easurement and 
7 een ovaven (it is) was edtablished by the pO»! as 
Peete? eoyatem fOr measurine and evaluatin= snecific 
oes irech Tinetional areas to ensure that the JO is 
achievine the most effective and efficient use possible 

hooalll Kets) ee , oe 

Of “eaeiicS resources. The objective of the sSys- 
tem is to concentrate manavement improvement actions on 

J y, Nitze was Secretary of the Navy (SECNAV) 
and “r. cNamara Secretary of 'efense at this time (23 
Mevembper 1OnG) . eee ener enent Intormation 


Cr ie opie centen, Value (Pov) is now called 
Micrentue wernt falwe ( try), 





force Gerwerronlem areas by eatablishin~ performance 
ee et adeev ate bine performance acainst these ob- 
eeu eoetm erGas where current procrens is substan- 

; | Oe 
tiglly below that desired. ial a nverestiane Lo 
note that BRIA? was selected as one of the oririnal 20 
functional areas. The ultimate roal established under 


TP?ES is to reduce Bs Ak to a manarveable level by fiscal 
es) : F 

preay LOS, Tt was learned throuch interviews at 

mr r'rs thet no resulis have been achieved toward BEMAR 

aeoweasonetnrouen i) " Since the renorts are not sub- 

Peers Of GO, 2 point of decision for PETAR fundine 


(alec) 


wae oon . eect ee spout Jes, “ionaled 
Sopemeemoy os Liab tne mets nprovtrem director has stated 
that Secretaries laird and Packard have shown rreat per- 
Wemem@ivercaue im the first two revorts and the prorram's 
(113) | 
proc ress. rerhans consistant lack of pro‘ress 
Povreror tne fotki coal will wet “point of decision" atten- 
u10on as the Ir "ES matures. 


Zee eae) GOnerLy ‘ainvenance ouncil 


Tho Peal Tronerty taintenance ‘ouncil, under 
ie oor em 17 reo var the Agsistant Secretary 
ene Oo ratiativons ~~ Loeistics), chaired by the 
(ie seme cal Property Jirectorate, meets once 


SO eee SVC Seitons of common interest to “Ol 


1 ieee cincnieweas estanlished in 1962, 





earnonents in the reel nronerty maintenance area. The 
Pow )ronerty Fintvenance Goals for Improved “anrrc- 
feo, eecopte: by the ieal Froperty 2intenance ‘ouncil 
Mee ede opencix 2. fhe work of this council will 


Pee Sane rt) Slibeeerueh. sections of this thesis. 


ae ee Fone TTY ew eantenences anaterent ‘onferenses 


Pere ee DCene vO FoTense (eal Property Main- 
tenance ilanarement ‘vonferences (23-25 Sentombor LOGI, and 
Peer eo ownper 190°) emoncored by Aismistant Secretaries 
Mee ettietion= and foristics) of Yefense and the “ilitary 


sce) 


Peer umenus. Ihe Sienificance of these conferences can 
he nated fron the "ton level” personnel in attendance: 
eee era 1 oSOl ful] time and nart-time con- 
eee se ikiden to Lhe conference ctaffs. for hoth 
Powe Deeg pnroxi™ateiy one=third of the conferec:: 

een tenert al or flat offirars and their civilian enuive 
ei rome nee fice of tie Gecretary of Uefense ((5:), 
POPs, OLNCh 8overnment Arencias and Industry. 


ieee ee Or hol conierences were: 


een eT emaalyae tne principle prob- 
bemey tee comironG the 90? in the field of 


| 


ironerty ‘aintenance. 


San” 
Pee home cane Vceas on solibion of these 
problem. 


Pee Oeroeomtend to tne executive levels of the 
Beeson ie sereretary of vefense and the 
ee Ste onkrs AnprooriaLlo actions that 
eect ii mere efficient and economical 





2° 


: Tae.) " 
(ope erent OT real pegnerty tore 


oem Ct meni tier em sl Linseeirom these conferences wil) 


e 


oe oes Ae euUeHL Gertions of this thesis. 


2.7 omar y 


Peer aya! faci latres tneinecrin®e “ommans 


(SAVPAS) was installed as th executive for real 


(D 
or 
at 
= 
i 
0M 


Prooerty maintenance there was no centralized authority 
to exercise systen discipline or to evaluate reletive 
need in the real nroperty maintenance areas. ‘durin: 
ee ee ele avecutive, lyr did have central- 
aoe wher Poy or bol hude=tine and find allocatian 
Peer e We nronerty aren and develoned techniques toa 
eveluate relative neod, ‘there was considerable objec- 
Prem Goo ui) Centralized authority. [low wnder the Re- 


. 


Sources ane ement System (: 3), AVPA'S provides advice 


+ 


ote acc ietaince TO command, ‘the “hief of Navel 
Mie ene FUNC LORS Bo he Gsin@ie executive, utilizin= 
ee Ss OePeriisce in thie evaluation of facilitty main- 
Pevience yodiirerents. Under thia new «syatem the rate of 
Ba A 6oInecrease hac accelerated. 

ee orlrct aver puemose of Tacilitics was 
raised, re etme Teor View facilities as another 
Oe om conin SsunpOort Of their micsions while other: 


view Vacility maintenance maneremenct efforts as prepon- 


Gcaame iver rc LOr Of NcCcupancy or vacancy; not olf level 
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4 


Poe eee tor Onperiy hac a life of its own). 


- 
oe 


Poe stlovet tus Concern re“sardiny naintenance 
ee eee rscittbed the maintenance "floor". Top 
Pvc nore save real yod to redice the Pit.Ah, yet 
Pee lorme rom nies to increase. 

oo ewe eons wri examine the «efforts 
Pie ve ren made LO tevise methods of allocatines real 
Meee year avenance resources, discuss the annarent 
Poo ese contradictions pearin= on the BUA prob- 
lem, and attenpt to recommend “avenues” of approach to 


better evaluation of maintenance becklore, 





re} 


Sen TUM TAT VALLE CPV) AA ReMAR PAIGE 


rd 


. eee coanitccr will, provide the rationale for the 
use of “urrent Flant Velie (SPV) as 2 common denominator 
Pee eer ewe enence nrerfornance and for the erctab- 


mie fue tes 6ULAree tl ua 


os ee 


poe 2, tisece of “ie and 


Chant wiht De ease eds 


Fesedl a eocerom nat on antl Ue 


a 


in -n address at the Jefense “eal Fronerty Main- 
tenance “sna ement ‘onference, September LOG, car Ad- 
Me eee Oo eee niet Of the Bureau of Yards and ciacks 


ee tel: 


“Tn reviewine the overall manarement concents as 
applied in the Jepartment of Jefense for real 
property maintenance, 1 have concluded that one 
of the major nroblems confrontins us today is 
the problem of comparability. An analysis of 
effective manavement of the real property main- 
tenance function cannot be realistically made 
between the services unless there is some tyne 
of a common denominator. The development of a 
wemmon denominator for annlication of evaluatin 
nurformance of real property maintenance will 
ee Way Ai providin’ for effective man- 
agement, In my opinion the use of plant replace- 
Petieeeadive (i+) as 2 comnon denominator for 
departmental comparisons will. provide a basis 
Peete hei tie mroller of comparability. "2(116) 


ie ais 
There have been two "top manacement" iiefense 
Real ivronerty aintenance ‘anarement “onferences (see 


2.6)3 19% and 1960, 


‘The term plant replacement valne (FRY) has 
eee eon oy Current plant value (IP). 
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i@ wave examples of how the Navy uses ‘F¥ to determine 
resource renuirements and as an 2id in resource alloca-e 
trom (eC LSions. Renrore Oirocussin@ toaese uses some state-— 


ments will he made of how GPY is obtained. 


Peer renat oLleverns Index and CPrY 
; eee ale) 
ihe “srschal@eeskevenssimdex (01) Is used 


Pole terminim a reniacement cost factor. The 131 ane 
Souler imdices are used Tor real estate valuation and 
depreciation work and are the basis for most real estate 
: pia) 
five tases, Insurance computation, etc. vege Si 
buildine indices (undated quarterly) are computed for 
Preece moenarate areas of the U.S. (Bhastern, Central, and 
Western) and tor four types of construction: fireproofed 
eee! lrame, reintoerced concrete, masonary bearin’ walls, 
and open frame steel or wood, These indices, when mul- 


e 


Ceo meave tie DE ldine acquisition cost, provide a re- 


a 


Dpiaweement coat that renresents the total cost of 
Soro toileotmon reaquirea to renlace the buildine witn a 
Mibetltnce Ot Like Utility, These costs include labor, 
Wipeow tiie, sinervyiclon, Constructors profit and over- 
Petdpecdiemni Lee ts plans and snecifications, taxes and 
IMeuranec, 

Annually, NAVFA? prepares a conversion table, 
Viet er ace Of iIndiweee for Tastern and western 
atop mr onbmtns {)renrootéed steel frame and 


Poo nerG eamegiG ele Loa renrescent vermancnt construction, 





oue 


al 


masonry hbernrine walls to represent semi-permanent, and 
Pool a en oueet OF 7oO0a LO renresent temporary. ‘(x- 


te soem tI replacement cost factore for 





| 13.9) 
my 196° follow: 
meat uit PwC On One yruc ron 
Permanent ‘Semi-permanent Temporary 

1901 7-953 9,666 9,429 
1925 Le Oy A, 363 4. §02 
LAS Bee 6 Bore 3.048 
1959 1.34? 3 dey 
1949 1,000 heals 1.000 


“hese factors are apnlied world-wide. 

Thewss! was chosen in 1956. Tt was selected 
Pewee aemoltice Of the AtsciStant secretary of the 
Pie Owe lativons and lofistics was usiny it then, 


and 311 other thines heiny equal, it was considered 


ele o (i211 ) 


Heerlen o adopt thic service In eal Pro- 


MeecLyerokibenance fact sheets, NAVFAT Giscussed IST and 


wie reoedresotitot Similar indices of broad 
coverare available. The Turner “Construction 
Ot eee Dased on fHastern U.S. contracts 
and considers labor rates, material prices, 
Moi Ome tabom.setrrciency of nlant 

Aad manasrement, and competitive conditions. 
Mneineerine News “ecord publishes two indices, 
ew oC we econ eruction and one for build- 
ii eet sen mde Use: @Cocces of structural 
steel shanes, cement, and lumber. ‘The con- 
=wuUculomendes, adds common labor while the 
buillidine index adds skilled labor. ‘These 

HN? indices measure ware and material price 
trends and are not adjusted for labor pro- 
ductivity, efficiency of manarement, com-= 
PmmivemcC@niitnhons Or ouner factors affectince 
epeeeveGlonmcocss,  fne indices of E.H. Boeckh 
i  eeoewave] are published for many separate 





cities and distintuish between two or more types 
Cee Oao oC Notion material within each of three 
Oleeees of buUiidines;: (a) residences, 

eee rinents, Novels and offices, and 

i eeconmercial construction. 


Pee otto Or these four indices over the past 
“0 years shows the followine relative increases 
Pieeens Leict1on COSTS: 





wanes Increase 
i150 Yeare 

Poe One ruc tion 3 

deena aS al 

tener ,OMkeriCc tion “0. Gt 
Pepe OOCKi < ASSOC. 

(' esidences) es 

Marshall and Stevens Co, 5,0 


The Marshall-Stevens index thus indicates a con- 
servative increase and at the same time includes 
Come c Elon or taicLrors not included in other 
magdmeas. Clee } 


Peto uct teaiion of CFY in Comparability Uses 


Several studies have been conducted to determine 
Pie MOsveamentiieant factor affecting real property main-~ 
L-Wance eecolree remunrements. nvesuits of the studies 


reviewed by the author are discussed, 


(A) Ina study completed by a BUDOCKS task group 
in January 1964 the followins was reported: 


"2eplacement cost valuations recorded in the 
inventory provide the only measurement appli- 
cable and available for all caterory codes. 
Un-dated annually, this indicator is a prac- 
tical common denominator for comparine two or 
more facilities or activities because it has 
been factored for are, location, and type of 
Pom cructuLon. 


On the other hand, acauisition costs are ap- 
plicable only to two or more thines constructed 
at the same time. Square footare is equally 
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deficient because many facilities in the in- 
ventory are not recorded in terms of square 
fooumee. (123) 


In addition, the study concluded that a catectory code- 
replacement value apnproach was apvlicable for activity 
pidvetine. This avnvroach was compared with actual ex- 
Perrence at 43 activities for a three year period. The 
averare variation of actual from expected was ten per- 
Cont « 

(en om bDrochune of ithe eal Property Main- 


tenance Situation of the laval Shore Itstablishment, l'ay 


a 


19G/., it was renorted that: 


"A second end indernendent study was completed in 
the Bureau in early April 196%. This study was 
Peetevratical analysis which indicated that real 
property maintenance requirements row in direct 
pronortion to plant replecement value. Indices 
indicatins the relationship between maintenance 
costs and nlant renlacement value were developed 
based on Navy-wide statistics. ‘The study con- 
cluded that Such indices were valid for Navy- 
ero aeactrome bus thabealivht variances could 
he erynected at the activity/command level. This 
etudy did, however, demonstrate that the data 
Gimme trom anatysois of 120 activities cor- 
related to an acceptable derree with actual 
fete vio Level exznerionce.s “) (17h!) 


(7) In Pesearch Vevort on vevelonpment Of Basis 
Hou liocetine= Aintenance “esources, July 1964, Pattelle 
Ue te ieinalivule reported the results of research to 
investizate various factors affectine real property 
maintenance cost, and deternine those factors havine 


| ee. (125) 
Pie Oromo yeni {icant effect, 


ce ee ee 


lata Fron 134 activities 





PMwowionecoukionog tocate the study refer- 
Steed eittiethe quotation. 
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. ie e ° e ° . e 
were analyzed, considering economic, seorraphic, cli- 
(aoe eon eae, Ona and Onerational factors and meas- 
urements, to estimate their influence on maintenance 
fund and manpower requirements. The study indicates 
that replacement value is the most siesnificant factor 
affectins real vroperty maintenance requirements, and 
ti iiet micwammich Order of correlation (90%) between 

eee A 
those two Tactorm@ at the activity level. 
Gym an valuation, Study, and 


Nest of a 





bystem for Facility vondition Evaluation, Technical Ser- 


vices Sorporation renorted in June 1966: 


"Since it is desirable that the repair cost of 
a component be the dominant factor in the Com- 
ponent Tondition, a means of comparison had to 
be employed to relate repair cost to condition. 
Ideally, the replacement cost of the component 
would be the comparative measure. Dividine the 
repair cost by the replacement cost in hundreds 
of dollars would yield an absolute percentare 
Gee omponent Condition. "(126) 


Additional comments rerardine this study are made under 
‘ee 

oem the time periea of (0) above, the 
Navy performed a similar study concernins facility con- 
Geeliemeevalwetiogn. In their report of a test of an alter- 
nate system, NAVFAS reported: 


“It was losically concluded that the dollar value 
of facility deficiencies should serve as the 


Sorrelation rerression analysis. 


However, other factors with "hi+sh order" cor- 
relation to maintenance requirements were reported: 
total Mersonnel on board, floor area in buildings, and 
civilian personnel on board. 
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basis for an evaluation system. This offers 
the potential use of several relationships or 
factors for analyses. These include relating 
value of deficiencies to funding levels or 
plant value. Relating the dollar value to 
deficiencies found by inspection to the plant 
replacement value of the facility was utilized 
in the alternate evaluation of Several facil- 
ities. It was considered that this provided 
the best available common denominator to re- 
flect the condition or maintenance requirements 
to the size of the plant being maintained... 
The elements of described and priced out defi- 
ciencies and PRV offer potential for use in 
establishing priorities of accomplishment at 
local levels, budgeting, and distribution of 
funds, °(127) 


It can be seen from the above that CPV through 
the use of the Marshall Stevens Index is claimed to rec- 
ornize Size, age, growth and other significant charac- 
teristics of the plant property being maintained; that 
CPV provides the most objective basis for analyzing 


(128) 


changes in required maintenance support. 
3.121 Some Specific Uses of CPV. Use of CPV for eval- 
uation of performance of real property maintenance was 
claimed in 3.12 above. Specific uses of CPV follow: 
(A) NAVFAC uses CPV, backlog, and Real Prop- 


1 
erty Maintenance Activities expenditures to compute 


: 172 
ratios for service-wide comparison paaraceen 7) 
Navy & 
Army Marine Air Force Average 
Back ton O7007 55, 0.01326 0.00519 0.0081 


CPV 


Expenditures 0.02597 0.02262 0.02301 G-02392 
CPV 


See 5.12 for a discussion of Real Property 
Maintenance Activities (RPMA), 
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(B) During the period when NAVFAC was the single 
executive for real property maintenance (see 2.1), both 
budgeting and fund allocation was a NAVFAC responsibility 
and CPV and backlog data were utilized in the develop- 
ment of uniform activity equitable distribution of main- 
tenance resources. Now that the funding "chain" (see 


2.3), is through the claimant and not the EFD, N/VIPAC 
and NAVFAC Sub-reps advise claimants in the area of main- 
tenance resource allocation, and uniform allocation is 


(130) 


no longer possible. However, the techniques devel- 
oped by NAVFAC while single executive are utilized in 
providing advise on the budgeting for and distribution 
of maintenance resources. Current Plant Value and back- 
log data are used for planning and budgeting for both 
recurring maintenance and projects over $10,000. For 
example, some functions and facilities (fueling facil- 
ities, training structures, etc.) cannot be measured by 
a physical unit of measure such as square feet, linear 
feet, etc., and CPV is used as a unit of measure for 


aT) 


these, In order to recommend distribution of main- 


tenance and repair project dollars over $10,000 the fol- 


lowing are used: 





on 


ao ° 
Claimant BEMAR (0133 
- Repair _ PV ORES UET ONS) BEMAR (Claimant), 4Available 
yore’ \ Projects ~ BEMAR DEMAR (Navy ) Navy-wide 
over - $10,000 mae Noy) 


Condition = Unfunded Facilities neEicnieneiee 
CPV 


3.13 Real Property Maintenance Council Effort to 
Standardize Determination of CPV 

In 3.1 above, Rear Admiral Corradi stated: "An 
analysis of effective management of the real property 
maintenance function cannot be realistically made be- 
tween the services unless there is some type of common 
ei sae In their principal conclusions and 
recommendations the conferees of the 1964 Defense Real 
Property Maintenance Management Conference concluded: 
"The need for the Congress and the DOD to have some com- 
mon denominator for measuring effectiveness and adequacy 
of maintenance across the services is eee co 
The conferees recommended further study in this area. 


The Working Group on Budgetary and Comparison 


: : ee 
Recommendations of the Airlie Conference initiated a 


Unfunded facilities deficiencies include: 
BEMAR (backlog over $10,000) and BEMM (backlog less 
than $10,000). 


Both Defense Real Property Maintenance Man- 
agement Conferences (1964 and 1969) are referred to by 
many as the Airlie Conferences. "Airlie”“ refers to 
the Airlie House; the location of the conference meet- 
ings in Warrenton, Virginia. 
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study in May 1965 to develop a uniform method of deter- 
mining replacement costs of military real property for 
use by each of the three services. During the meetings 
that followed, each of the services presented their sys- 
tems of determining replacement value, and several com- 
promise proposals were studied. In a memorandum for 

the record (MFR) that concluded this study the following 
is of interest: 

“Each of the three military departments presently 
has a method which is currently used to deter- 
mine updated inventory values for internal use 
within the department. An informal comparison 
of these various methods of computation was ac- 
complished under the auspices of the Navy during 
the fall of 1965. In gross, the results were 
relatively close, but wide variations were re- 
vealed in some of the three-digit categories. 
These variations minimized the significance 
which could be attached to the gross results. "(134) 

The MFR concluded that due to the magnitude of the gen- 
eralizations and assumptions required to test a system 
of CPV, the end result would not justify the time and 

effort required. Therefore, the subject of development 


of a uniform method of real property replacement cost 


determination, CPV, was dropped. 
3.2 BEMAR Target 


3.21 Why Target of #% of CPV 


The author sought an explicit rationale for the 
establishment of target backlog as 4% of CPV. It is 


stated in SECNAV Instruction 11010.5A that: "A backlog 





oo 


not in excess of ¢ of 1% of Plant Value represents a 


yo 
generally acceptable plant enaition. * In a NAVFAC 


"point paper” it is stated: 


"The Assistant Secretary of Defense (Instal- 
lations and Logistics) assigned to the Logis- 
tics Management Institute (LMI) the task 
(SD-271-29 of 19 November 1965) to assist the 
Office of the Assistant Secretary of Defense 
(I & L) to develop key Logistics Program Man- 
agement indices as an aid to OSD top managers. 
The Logistics Management Institute in response 
to the task order developed a number of indices 
as related to Real Property Management. Among 
these was the ratio of plant condition to plant 
value with a goal for this ratio of one quarter 
of 1% of plant value. This is the ratio widely 
accepted by industry and confirmed by NAVFAC 
engineers as being the point at which the Navy 
will achieve the optimum level of maintenance 
and of mission support for the dollars being 
spent. "(136) 


Efforts to determine the rationale used by Logistics 
Management Institute in setting the 4% target and stating: 
"This is the ratio widely accepted by industry..." failed. 
However, supporting information for the 3% target being 
confirmed by NAVFAC engineers was located. In Real 
Property Maintenance Fact Sheets, May 1964, NAVFAC 

stated: “... it has been determined that this new annual 
backlog input has been 0.0025 (4 of 1%) of eet 

In other words, if the BEMAR target of 4% of CPV were 

to be achieved and maintained, all essential maintenance 
items generated during one year would be accomplished 


(138) 


during the following year. From various interviews 


(141) 
with pop '+39) and naveacz ‘240? personnel this 


1 Several other interviews confirmed this but 
have not been cited. 
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concept of the rationale for the BEMAR target of 7% of 
CPV was confirmed. Several of the statements used to 


describe this concept of annual backlog input of 7% of 


CPV are: “about one year’s backlog frowth,”" "“managable 
level,” “yearly rete of CPV deterioration," "an oper- 
ating backlogs,” "annual pmeneration of major repair,” 


"equates backlog to annual generation and therefore we 
would never have more than one year delay from need iden- 
tification to work accomplishment." 

A panel of the second Defense Real Property Main- 
tenance Management Conference concluded: "The criteria 
established by the Navy as °4 of 1% of Current Plant 
Value’ could be a goal for backlog reduction, and be use- 


(1442) 
Higeein Setting a realistic floor." 


ace Target and Policy 


The fact that the BEMAR target has been accepted 
at top management levels was shown under 2.42. However, 
as shown in Figure 1, BEMAR continues to grow. Since 
the implementation of RMS in 1967, the rate of growth 
has accelerated and no elimination of backlogs or even 
a “tapering off" of growth in the near future is a ap-= 
parent. The various poals set over the years for back- 
log reduction have not been met. The LPMES goal (see 
2.42) appears to have little chance of being met (or even 
approached). Some insight into the reasons for this fail- 


ure 1S required. 
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A Defense Real Property Maintenance Management 
Conference panel concluded: 


"... BEMAR (Backlog of Essential Maintenance and 
Repair) has lost its credibility, and as cur- 
rently structured does not represent the total 
maintenance backlog or deficiency. The result 
of this credibility loss has been seen prima- 
rily in adverse budget actions of OSD (Comp- 
troller) and the Bureau of the Budget... BEMAR-- 
as a term or a system--should be recast and 
restated. Special efforts will be required to 
have it fully understood and accepted at both 
Service and OSD level, in order to permit use- 
ful budget action and review. "(143) 

This loss of credibility of BEMAR was discussed in 
(144) (145) 


interviews. Some of the possible reasons given 
for this credibility loss were: 

(a) The BEMAR is rising with no apparent ad- 
verse effects, thereby indicating an overstatement of 
needs. 

(b) There can be no such thing as an essential 
maintenance deficiency under the unlinear Navy concept. 

(c) For any level of funding, the services will 
fund the essential items, and therefore there can be no 
such thing as BEMAR, by definition. 

Before discussing these opinions for credibility loss, 
essentiality definitions and maintenance goals will be 
presented. 

In DOD Directive 4165.2, Objectives and Policies 
Relating to the Real Propety Maintenance and Utilities 
Operation Program, one of the program objectives stated 


1S 3 
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"To maintain in the most economical manner all 
active real property to a standard which will 
prevent deterioration beyond normal wear and 
tear, and inactive facilities to a standard 
commensurate with reactivation requirements, "(146) 


Further fuidance was given under standards of mainte- 
nance: 


"Pacilities to be used more than ten years will 
be maintained as necessary to preserve the as- 
set and assure its most economical and efficient 
usefulness for an indefinite period. 


Facilities to be used from three to ten years 
will be given maintenance consistent with the 
projected useful life of the structure or 
program to which it is related. 


Facilities to be used for less than three years 
and only to meet a temporary demand shall be 
maintained to the minimum acceptable standard 
without jeopardizing the health and safety of 
personnel or seriously impairing the accon- 
plishment of the mission. 


Inactive facilities in mobilization plans will 
be maintained to the extent necessary to insure 
weather tightness, structural soundness, pro- 
tection against fire and erosion, and as neces- 
sary to permit reactivation in the period 
prescribed. Lay-up measures as appropriate for 
proper protection of the property will be ap- 
plied to these facilities."(147) 


In other DOD Directives and Instructions,~ the military 
departments have been charged with the responsibility 

of establishing their individual policies and objectives 
related to and consistent with these basic DOD policies 


and objectives. The services are instructed to take into 


1 No attempt will be made in this thesis to eval- 
uate all DOD and service maintenance policy. Only that 
policy necessary to indicate the broad guidance by DOD, 
and illustrate some of the problems encountered by the 
services in carrying out that policy, will be given. 
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account operational experience and establish policies 
and objectives in order to establish cooperative rela- 
tionships and lead to sound management decisions at each 
organizational ane 

It appears obvious from the foregoing that the 
Navy's task in carrying out DOD's policy would be dif- 
ficult. Numerous instructions and manuals have been is- 
sued by NAVFAC to aid in carrying out their maintenance 
responsibilities. A partial list of publications and 
instructions is contained in Appendix c,? 

Examples of NAVFAC's efforts in interpreting the 
broad purpose of maintenance were given in 2.13 "real 
property has a life of its own... identities, missions, 
and functions of real peoperty users change the nature 
of facilities management, but not its substance... 
maintenance management efforts are preponderantly a 
function of occupancy or vacancy--not of level of ac- 
tivity.” It was seen under 2.3 that a conflict exists 
over the purpose of facilities: "Commanding officers 
view facilities as another resource to use in support 


of their missions..." In the publication, Maintenance 


Management of Public Works and Public Utilities, NAVFAC 


states: 


"Because of the international situation, active 
as well as inactive facilities have to be 


It is emphasized that Appendix C is only a 
partial list. It could be argued that nearly everything 
that NAVFAC publishes bears on their efforts to carry 
out the broad DOD guidance. 
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maintained for an indefinite period in varied 

states of readiness. The standard of maintenance 

throughout the Department of the Navy must be 
such that existing facilities will withstand the 
period of neglect that inevitably occurs after 
mobilization, because priorities for men and 
materials are assigned to new construction 

during this period. For this reason, there 

must be a uniformly high standard of maintenance 

to act as a cushion. "(149) 
Another statement of NAVFAC’s real property maintenance 
policy is to maintain the backlog of deferred maintenance 
at a level of 4% of CPV. Still another statement of 
maintenance policy was made by a panel of the second 
Defense Real Property Maintenance (RPM) Management Con- 
ference: 

"The overriding and significant role of the RPM 
program should be to assure that facilities meet 
the commander's requirements for mission read- 
iness. All management systems should be respon- 
Sive to this primary requirement. "(150) 

It can be clearly seen that the task of carrying 
out maintenance policy is made difficult by what appear 
to be major conflicts of policy intent, i.e., should 
real property facilities be thought of as having a life 
of their own or as a consumable for the commanding of- 
ficers to utilize as he sees fit in carrying out his 
misSion? Should there be a uniformily high standard of 
maintenance to act as a cushion so that facilities will 
withstand the period of neglect that occurs after mo- 
bilization, or should the overriding role of real prop- 


erty maintenance be to assure that facilities meet the 


commander's requirements for mission readiness? These 
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Statements are not completely incompatible but they do 
offer serious conflict to an already difficult task of 
determining facility condition. To compound the con- 
fusion, another element is added to the “ladder” towards 
maintenance resource allocation decisions-essentiality. 
The DOD definition of essentiality is contained 


within the BEMAR definitions: 


"The backlog of essential maintenance and repair 
consists of those items of maintenance and 
repair... over $10,000 which cannot be accom- 
plished during the current fiscal year due to 
lack of resources. An item is considered es- 
sential when delay for inclusion in a future 
program will impair the military readiness and 
capability, or will cause significant deteri- 
oration of real property facilities. "(151) 


In Inspection for Maintenance of Public Works and Public 
Utilities, NAVFAC defines essential facilities defi- 


ciencies: 


“Deficiency items are considered essential only 
when sound engineering judgement has determined 
that they should be accomplished within the 
current fiscal year. Essentiality is based on 
the following: 


1. Maintenance and Repair. Corrective action 
jis needed in order that the real property in- 
volved may be effectively utilized for its des- 
ignated purpose. 


2. Facility Replacement. Replacement of the 
entire facility is more economical than to 
perform major repair. 


3. Facility Demolition. Demolition of the 
entire facts is needed to prevent critical 
fire hazards to other properties, safety hazards 
to personnel, or to remove facilities no longer 
required. This includes advertised and nego- 
tiated disposal where this procedure would re- 
sult in the removal of the facility and result 
in cost saving for the Navy.”(152) 
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Therefore, to an already confusing array of goal im- 
plications regarding facility maintenance decisions must 
be added another conflict: (a) does essentiality mean 
that delay of accomplishment will impair military read- 
iness and capability (mission aspects) or cause signif- 
jeant deterioration (technical aspects), or (b) does 
essentiality mean that from an enzineering judzement 
standpoint, considering only the designated purposes of 
the facility (mission aspects implied, but not specifi- 
cally stated), deficiency items should be accomplished 
during the current fiscal year? The difference in es- 
sentiality condition appears to coincide with the policy 
differences, i.e., do real property facilities have a 
life of their own or should they be considered as con- 
sumables in the commanding officer's list of resources 
available to him for the completion of his mission? 

With a somewhat better understanding of essen- 
tiality and maintenance goals we can return to reasons 
for loss of BEMAR credibility. 

(A) “The BEMAR is rising with no apparent ad- 
verse effects, thereby indicating an overstatement of 
needs.” The DOD definition of essentiality and BEMAR 
requires impairment of military readiness and capability 
or significant deterioration of facilities for defi- 
ciencies to be essential. Therefore, if there is no 
proof of such impairment or deterioration (buildings 


falling down, bridges failing or military missions being 
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impaired) decision makers will assume that BEMAR is being 
overstated. Since procedures for the validation of BEMAR 
rence ta do not explicitly confirm by any element of the 
command "chain" other than the commanding officer that 
the deficiency is of vital military Seen 
it can be assumed (but difficult to prove) that projects 
not meeting the DOD essentiality criteria will be in- 
cluded in the BEMAR. Also, there is an incentive for 
the commanding officer to make his backlog as large as 
possible in the hope of obtaining an increase in his 
expense operating budget. Under RMS and the unlinear 
Navy (see 2.3) the commanding officer may expend any in- 
crease as he sees fit, 1.e€., not necessarily on real 
property maintenance. 

(B) “There can be no such thing as an essential 
maintenance deficiency under the unlinear Navy concept." 
Those that hold this opinion reason that since the com- 
manding officer receives one “pot of money” (expense 
operating budget) and he may spend this money any way 
he sees fit (the maintenance "floor" excepted) then he 
will fund those maintenance deficiencies that impair his 
military readiness and capability. If his funds are 
insufficient for him to complete his mission, then he 
will certainly let his superiors know of such deficien- 


cies. One fault with this thinking is that the commanding 


“ Obviously, management reporting systems are 
in use which will control this occurance to some extent. 
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officer may disregard his long term maintenance require ments 
(let his successor worry about it) or he may alter his 
operations in such a way to accommodate to the deficien- 
cies and thereby spend his resources ineffectively. 

(C) “For any level of funding, the services will 
fund the essential items, and therefore there can be no 
such thing as BEMAR, by definition.” This reason equates 
to (B) above. Also, this reason is similar to the “time 
worn" phrase that commanding officers will spend as 
much as they receive, i.e.» there can never be such a 
thing as too much money. 

The discussion of BEMAR target and policy has 
done little more than raise problems. No solution to 
the problem of what the target should be has been of- 
fered. In subsequent sections, the efforts that have 
been made to help review the problem of facility condi- 
tion and BEMAR target with more precision will be dis- 


cussed, 
3.23 Efforts to Standardize Terms and Definitions 


The need for the Congress and DOD to have some 
common denominator for measuring effectiveness and ad- 
equacy of maintenance across the services was discussed 
earlier. It was shown where efforts to standardize the 
method of CPV determination were unsuccessful. Top man- 
agers agree that the backlogs of maintenance and repair 


projects should be recognized by OSD as a key indicator 
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(154) 


of adequacy of yearly maintenance and repair funding. 
Yet, it is seen that the credibility of BEMAR is ques- 
tioned; that as a term or system it should be recast or 
meer ated Some effort by OSD has been made to es- 
tablish standard terms and definitions to be used in all 
facets of the management of real property maintenance 
activities through a proposed DOD Directive. It is ex- 
pected that difficulty will be encountered in getting 
the services’ agreement. The Navy in its comments on 
the proposed directive pointed out that the definitions 
would change the Navy reporting system and format and 
eeu require cateforizations of essentiality that the 
Navy is not structured to Seo In a meeting of 
the Real Property Maintenance somnaresitl that the author 
attended in August 1970, General Meredith pointed out 
that it would be one of his first orders of business as 
Assistant for Real Property Maintenance to settle def- 


. 
(157) Should this 


initely on the parameters for BEMAR. 
be accomplished, perhaps some of the confusion over 
BEMAR target and essentiality will be eased. Some sug- 
gestions have been raised that BEMAR should be restated 
as what is left undone, i.e., the services would list 
all deficiencies left undone at the time of reporting 
instead of the present attempt at listing only the es- 


; : : 158 
sential maintenance and repair projects over $10,000, ey 


“ See 2.5. 
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This would erase the problem of essentiality (for re- 
porting only) and possibly establish the credibility of 
reporting backlog; however, it 1s obvious that the de- 
termination of essentiality would still be required. 
This method of reporting backlog may provide a more 
uniform indication of plant condition. 


3.24 How BEMAR is Used by the Office of the Secretary 
of Defense 


(159) (160) 


In interviews, an attempt was made to 
gain an insight into how OSD uses BEMAR in determining 
fund allocation among the services. It was learned that 
the allotment of 0 & M putes is based on prior years’ 
funding, manpower allowances, BEMAR, and service use of 
BEMAR funds. An assumption is made that most of the 
dollars are spent sensibly and logically. Any areas of 
weakness receive concentrated evaluation. A key indi- 
cator is the demonstration of good (or bad) management 
practice in the real property maintenance area, BEMAR 
provides a point of departure; is an indicator. Although 
the credibility of BEMAR is questioned, it is the only 
indicator available and will continue to be used until 


replaced by a better indicator, 


Z See 5.1 for an account of the full scope of 
the 0 & M Appropriation. Maintenance is only a part of 
these funds. 
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3.25 Latest Attempt to Reduce BEMAR to Target 


In accordance with OASD- direction, a program 
change request was submitted in 1969 that would provide 
for the orderly, phased maintenance and repair of facil- 
ities that would reduce BEMAR to a manageable level by 
fiscal year 1975. The DOD planned BEMAR for prudent 
management was established at $33 million (3% of cpy), (161) 
Program Change Directive N-9-040 of 20 January 1970 ap- 
proved with minor exceptions the increased program as 
an authorized level of expense for real property main- 
tenance if and as the Navy chose to reprogram its funds 
to that function. The target for BEMAR and the program 
for reaching that target have been approved, but no 
funds in addition to that amount already received will 
be provided, i.e., the Navy is free to reduce BEMAR to 
target within its available resources. MThe decision is 
a “trade off" decision. If the Navy wants BEMAR re- 
duced to target, the Navy must give up something for it 


(planes, ships, etc. for real property maintenance). 


3.3 Summary 


This chapter shows: how the Marshall Stevens 
Index is utilized in determining the Current Plant Value 


(CPV) of real property facilities; how the use of CPV 


I The Office of the Assistant Secretary of 
Defense (OASD). 
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was justified and some of the uses of CPV; and discusses 
the failure of the Real Property Maintenance Council to 
erancend ize the procedures for determining CPV through- 
out the Department of Defense. 

The reasons for the establishment of 2% of CPV 
as the Backlog of Essential Maintenance and Repair (BEMAR) 
target are presented. No explicit rationale is apparent 
for the 7% target. However, since 4% of CPV approximates 
the rate of plant deterioration, and if the 3% target is 
achieved and maintained, then deficiencies detected but 
unfunded in the current year would be funded in the fol- 
lowing year, i.e., 4% of CPV equates backlog to annual 
generation. 

Maintenance policy as it affects BEMAR target 
is discussed through the presentation of seemingly con- 
flicting definitions of maintenance goals and essen- 
tiality. It is seen that BEMAR credibility is questioned. 
Reasons for this appear to be tied to the conflicts with 
maintenance goal and essentiality definitions. Efforts 
now in process to standardize maintenance and repair def- 
initions and terms are presented. If successful, it is 
hoped that backlog reporting will give decision makers 
a better indicator of property condition than is pos- 
sible with BEMAR as presently defined. 

It was shown that the latest attempt to reduce 
BEMAR to target by fiscal year 1975 resulted in no ad- 


ditional funds for this purpose, but did recognize 





Ne. 


reduction to target as an authorized level of expense 
if and as the Navy chooses to reprogram its existing 


funds to that purpose. 
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4,0 RATING SYSTEMS-STUDIES 


4.1 Introduction 


Several attempts have been made to establish 
rating systems to reflect real property condition, and 
to rank maintenance, repair and minor construction pro- 


jects and facilities according to operational priority. 


The desirability of condition rating and priority rank- 
ing systems has long been recognized. To the best of 
the author's knowledge, the first facility rating and 


job priority ranking system was recommended in an Albert 


(163) 


Raymond and Associates study completed in June 1963. 


This study covered all DOD Real Property Maintenance 
Activities! with the exception of family housing and 
pointed outs 


"There currently exists no means for insuring 
that maintenance forces and funds are being 
utilized on the most important and most essen- 
tial work as the year progresses. Further, 
there currently exists no means for ecer nn Ne 
whether items appearing as Backlog of Essentia 
Maintenance could have been done in place of 
other less urgent or less important work... 
Consequently, re tony less essential work 
is performed with installation resources while 
more essential work is deferred pending allo- 
cation of additional funds. Improved defini- 
tions of essentiality are needed in order to 
assure that only critically essential projects 
are included. There should be a way of uni- 
formally considering the relationship of facil- 
ity type, facility mission and life, and nature 
of the project. "2(164) 


1 See 5.12 Real Property Maintenance Activity 
(RPMA). 


a Additional comments regarding the Albert 
Raymond and Associates study are made under 4.2. 
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In opening remarks before the first Defense Real 
Property Maintenance Management Conference, September 
1964, the Assistant Secretary of Defense (I & L), Thomas 
D. Morris, stated: 

"We have long needed and given much discussion 
to means of rating the condition of air bases 
and installations. We need to perfect and 
begin using on a current basis such condition 
measurement ratings. I suspect we have been 
searching for too much detail and too high a 
degree of perfection..."(165) 

In their principal conclusions and recommendations, how- 

ever, the conferees concluded: "An industry viewpoint 

on the impracticality of application of an exact stand- 

ard measure to compare one installation with another was 
(166) 

greneraly accepted." Continual study in this area 

was recommended. 

A panel of the second Defense Real Property 
Maintenance Management Conference, December 1969, rec- 
ommended: 

"That additional research be sponsored by the OSD 
to develop facility condition indices which would 
apply uniformally to the services, and be util- 
ized aS a measure of facility condition in ad- 
dition to BEMAR."(167) 

This panel pointed out however: "Because of the dif- 
ficulties of relating facility use and condition to mis- 
Sion effectiveness, at this time, such priorities must 
be considered as a relative ranking at the installation 


level and not as absolute priorities for the comparison 


between installations, or services at the Headquarters 





(168) 
or DOD level." 


The author regrets that only an indication of 
the extensive work that has been done in attempting to 
develop a uniform facility condition or facility rank- 
ing evaluation system can be presented in this thesis. 
The evaluation of the systems recommended in the var- 
jous studies must be the subject of further research. 

In order to provide an example of the type of systems 
that have been recommended, results of the Albert 
Raymond and Associates study will be discussed. The 
reasons for presenting the Raymond study material in- 
stead of other similar studies are: 

(a) This is the first such study in this area 
that the author is aware of; 

(b) in the author's opinion, it is represent- 
ative of the kinds of systems that have been recommended}; 

(c) it is the only such study that the author 
is aware of that has been implemented in part (see 4.4); 
and 

(d) it is somewhat easier to understand than 


the systems that have followed. 


4,2 Albert Raymond and Associates Study 


(169) 


The Raymond study was very broad in scope, 
covering all Real Property Maintenance Activities(RPMA). 


A partial list of the areas where recommendations were 
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made follows: facilities, organization, programming 
and procedures, estimating, scheduling, manpower, back- 
log of essential maintenance, budgeting, funding, cost 
controls, etc. Only those recommendations pertaining 
to facility and job priority ranking will be discussed. 
(A) A Facility Index (FI) was RET TIC 
The index was to be valuable in establishing need as a 
criteria rather than history and would give recog- 
nition tos 

(a) the relationship of a facility to the 
installation mission, 

(b) the relative costliness of maintain- 
ing a facility, and 

(c) the relative difference in age and 
construction of a facility. 
A numerical scale from zero or one to ten was developed 
for each of three factors (Appendix D): 

(a) Mission Factor (MF), 

(b) Maintainability Cost Factor (MC), and 

(c) Replacement Value Factor (RF). 
It was claimed that each facility would be quantita- 
tively compared to each other facility by ranking the 
resulting indices. Through expansion to include entire 
installations, comparisons of installations would be 
possible. Combining the three factors would provide 


the Facility Index for each facility ranging in value 
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from 0 to 1,000: 
Vie A MC ACRE = FI 
(B) Expansion of FI by common Facility Measured 
Units (MU), such as square feet, square yards, etc., 
would result ina weighted value representing the con- 
tribution of each "category" of facilities to a com- 
posite Installation Index (nt) 16472) 
(FI, X MU,) + (FI2 X MUg) +... (Fly X MUy) _ we 
MU, + MUp + ... MU, Sta 
In order to allow for different units of measure (square 
feet, square yeards, etc.) each category of facilities 


would be relatively weighted according to its contribu- 


tion to total replacement cost, for example: 





Facility ree ery % of rat mele Yply 
Category oa ($1,000) CEy 2x4 
Buildings FI, =e Or 15,000 66.9 205.0 
Square Yard Fley= ie 3,000 Sc 2500 
Items 
Utrtities ee ecec 7 4,000 7G 40.0 
Ground Fencing FI. = 2 194 0.9 OZ6 
Railroad FI. =e 240 ae 0.8 
Total CPV = 22,434 NI = 269.4 


The Raymond study claims that with uniform costing, staf- 


fing and scope of RPMA within and between the services, 


1 FI, would indicate the weighted value for all 
buildings; FD, for utilities, etc. The numbers l, 2... 
N represent individual facilities. 
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the Installation Index (NI) would be a meaningful guide 
for actual allocation of funds for basic maintenance 
Reeiitics me 

(C) As a second eee towards the development 
of a job priority rating system for maintenance work, 


(173) The Job Factor 


a Job Factor (J) was recommended. 
would depict the importance of the individual job con- 
Sidering its relationship to: mission accomplishment, 
facility life, safety of personnel, protection of facil- 
ities, facilities maintenance cost and deviation from 
annual work plan. “ Therefore, the Facility Index would 
establish the relative importance of a facility within 
an installation and the Job Factor the relative impor- 
tance of a job in comparison with other jobs. An example 


was given of determination of Job Factor for the re- 


placement of coal fired furnaces in mobilization 


buildings: 
Factor 

“Mission Accomplishment-Prime Mission, 

Essential Work 17 
Facility Life-Failure Possible- 

5-25 Years 9 
Safety of Personnel-Failure Possible 13 
Protection of Facilities-Prime 

Mission, Failure Possible 13 
Maintenance Cost-Not Available 0 


Deviation from Annual Work Plan- 
Not Applicable 


Job Factor sgn (174) 


‘ The first step is the determination of the 
Facility Index (FI). 


see Appendix D for examples of numerical values 
and additional comment for each of these items. 
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(D) The third step in developing a job priority 
rating system is to combine the Job Factor (J), and 
Facility Index (FI), to obtain the Priority Rating Number 
(PRN) : cis) 

eee sb Xo a) 
Therefore, PRN establishes a relationship between the 
importance of facilities on an installation and the im- 
portance of the particualr job involved. 

(E) By taking a fourth step--include the In- 
Stallation Index (NI )--the resulting expanded formula 
can provide a Command Priority Ranking Number (cPRN) (276) 

Chih Nien] A J, or 
CPRN = PRN X NI 
Accordingly, the most important job on the most impor- 
tant facility on the most important installation would 
have the largest number. 

In defense of their facility and job priority 
ranking systems, Albert Raymond and Associates stated: 

“This type of data collection is based on in- 
dividual judgement, but limiting these judg- 
ments to specific individual variables which 

are adequately bench marked increases their 

accuracy. Summarizing these individual com- 

ponents into one figure is considerably more 
accurate than attempting to start from a com- 
posite overall judgment without a guide for 

its consistent level of application. This has 

been proven many times in different phases of 

industrial management. "(177) 
It was pointed out, however, that "Unless and until 


all installations and each military department main- 


tains inventory records and classifies facilities ona 
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common, uniform basis, there can be no objective anal- 
ysis and comparison at the DOD level, and a valuable 
index will be unavailable to Peaceneniee 
It should be noted that this system of facility 
and project priority ranking does not provide ratings 
of facility conditions it does not answer the question, 
“What should be noneveE What it does provide is a sys- 
tem of determining the most important jobs, the most 
important facilities and the most important installations. 


What still is required is some method of determining 


facility condition; some way to answer the question, 
“How much of our limited resources should be applied 


to the maintenance and repair of real property facil- 


ities?" 


4.3 Facility Condition Evaluation (FCE) Studies 


Several attempts have been made to develop facil- 
ity condition evaluation systems. Ina study, Facility 


Condition Evaluation, the Real Property Maintenance 


: Condition of facilities is “implied"™ in the 
selection of numerical values for five of the six items 
that determine Job Factor (see Appendix D). Four of 
the items (Mission Accomplishment, Facility Life, Safety 
of Personnel, and Protection of Facilities) increase in 
numerical value from “essential work" to “actual fail- 
ure” (condition evaluation). Condition is implied 
under Facility Maintenance Cost in that numerical values 
increase as annual maintenance costs increase ( expres- 
sed as a percent of the present replacement cost of the 
facility). 
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Management Staff, DASD (P & 1), April 1965, discussed 
the problem of facility conditions 


"Staff visits to field installations, reports 
through official channels, and special studies 
by consultant firms indicate the need for a 
uniform, systematic, standardized approach to 
evaluation of facility condition and main- 
tenance requirements. No uniform method is 
currently in use on a DOD-wide basis, whereby 
an installation commander can compare the rel- 
ative conditions of the various facilities for 
which he is responsible and determine which 
should receive priority in allocation of re- 
sources. Similarly, no uniform procedure is 
available for use by a commander of more than 
one installation for fair and impartial eval- 
uation of needs. This problem is greatly mag- 
nified at each succeeding higher staff level 
and results in major decisions based entirely 
on judgement rather than facts; thereby re- 
sulting in resource allocation, as previously 
stated, on the basis of past experience rather 
than current needs... The prevailing philos- 
ophy appears to be a matter of giving the 
most to the one who can "yell the longest and 
loudest"... There are also indications that 
facility maintenance is programmed largely on 
the basis of impact on the base mission and 
that only such work as has a direct bearing 
on mission warrants accomplishments. "(179) 


A system to correct the above problems by providing a 
facility condition evaluation consisting of three parts 
was Bratercda 

(A) Prior to physical inspection, the components 
of each facility would be evaluated and rated according 
to their individual importance and contribution to the 
structural integrity of the facility to meet its assigned 
purpose and use. This would result in a Component Rating 


(CR), for example: foundation, 10; roof, 8; doors and 


windows, 33 etc. During the cyclic inspections, the 
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actual condition of the component would be determined 
and rated by a factor called Component Condition (CC), 
for example: failed, 9; health or safety hazard, 63 
essential maintenance, 4t3 etc. The sum of each com- 
ponent's CR and CC establishes the Component Condition 
Index (CCI) for that component. 

(B) Following physical inspection and develop- 
ment of CCI's, the Facility Condition Index (FCI) is 
determined by summarizing all CCI's for a particular 
facility. The CCI’s and FCI's could be used as a guide 
to identify and program priority work requirements. 

(C) The Installation Condition Index (ICI) 


would be obtained by averaging all FCI's, for example: 


Facility ey, 
Administration Bldg. #123 99 
Administration Bldg. #124 1S 
Runway #3 80 
Roads 65 
etc. etc. 


Total (100 Facilities) 9,280 
ICI] =92.8 


On 24 November 1965, the OASD (I & L) requested 
that each service field test the Facility Condition 
Evaluation (FCE) proposal developed above. The results 
of these field tests follow.” 


aL 
Results of the field test by the Air Force 
were not located by the author. 
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4,31 Navy Field Test of FCE 


The Navy tested the proposal outlined under 4.3 


above during the period February to June 1966 and re- 


ported test results in Field Test of the Facility 
(181) 
Condition Evaluation. Some of the conclusions in 


this report were: 


"The number of variables involved in a decision 
on component condition are too numerous to ex- 
pect consistent decisions on a simple condition 
rating... The proposed FCE provides no way to 
reflect the magnitude of a deficiency or main- 
tenance problem related to any component... 
There 1S no way to reflect multiple deficiencies 
or problems within a component... The proposed 
FCE does not weight the structure score or 
facility index to reflect the size or value of 
the structure... Much disagreement was involved 
in attempting to rank the relative importance 
of components. "(182) 


An alternate system consisting of the following 
procedures was tested by the Navys 


"(1) Perform detailed inspection annually. 

(2) Identify requirements necessary to restore 
or maintain the facility to its normal desig- 
nated condition. 

(3) Provide estimates for requirements iden- 
tified, 

(4) Summarize the dollar value of the require- 
ments and divide by the facility value to obtain 
individual facility index. 

(5) Summarize total facility requirements and 
divide by the total facility value to obtain 
the overall installation condition index. 

(6) Report annually the indices obtained. "(183) 


In conclusion it was recommended that, "... any system 
used be based on relating the dollar value of maintenance 
requirements determined by inspection to the value of 


the facility or installation involved, " (18%) 
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4,32 Army Field Test of FCE 


The Army contracted with the Technical Services 
Corporation to field test the proposed Facility Condi- 
tion Evaluation (FCE) System (4.3 above). Their find- 


ings were submitted in An Evaluation, Study, and Test 
of a System for Facility Condition Evaluation, 28 June 
1966, (185) Technical Services Corporation (TSC) saw the 
proposed FCE as conceptual in nature and an excellent 
point of departure for developing a system. In develop- 
ment of a system, TSC considered four possible mathe- 
matical models. 

(A) The Averaged-sum Model proposed by DOD 
(4.3 above) was rejected by TSC pecoeen 

(a) The Component Rating (CR) was found 
to be only an apparent weighting factor. The Facility 
Condition Index (FCI) was found dependent only on the 
total sum of the Component Conditions (CC's) within a 
faci ji ty. 

(bd) No weighting factor was found to re- 
flect the relative importance of facilities within an 
installation. 

(c) Bacause the FCI's were found dependent 
only on the total sum of CC's, and since no facility 
rating was employed, the Installation Condition Indices 


(ICI) depend only on the total sum of the CC's. 


(B) The second model tested was called the 
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Prime Factorization Mode1. (287) This model was rejected 
because: 

(a) The computed indexes were found cun- 
bersome. 


(bd) One large FCI could dominate the 
computed ICI causing practically significant factors to 
become mathematically insignificant. 

(C) The third model tested, the Adjusted 
Sum-product Model, was adopted for use at the instal- 
lation level and has the following rereeremieticas 

(a) Assign an integral number from zero 
to ten to the components of a facility in ascending 
order of relative importance. Call the number the Com- 
ponent Rating (CR). 

(db) Assign a number from zero to one 
hundred to each component of a facility to correspond 
to a maintenance condition ranging from “no work re- 
quired" to "failed" respectively. Call the number the 
Component Condition (CC). 

(c) Assign an integral number from zero 
to one hundred to each facility in an installation in 
ascending order of relative importance. Call the number 
the Facility Rating (FR). 

(d) Compute an index called the Component 
Condition Index (CCI) for each component by taking the 
product of CC and CR. 

(e) Compute an index called the 
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Facility Condition (FC) for each facility by dividing 
the sum of the CCI's of its components by the sum of the 
CR's of its components. 

(f) Compute an index called the 
Facility Condition Index (FCI) for each facility by 
taking the product of its respective FC and FR. 

(¢) Compute an index called Instal- 
lation Condition (IC) for each installation by dividing 
the sum of the FCI's of its facilities by the sum of 
the FR‘'s of its facilities. 

(D) The Fixed=bound Sum-product Model was the 
final model tested and was the model selected for use 

18 

at higher command Wecisk 9) It was rejected for use 
at the installation level due to its requirement for 
more sophisticated computer equipment than is usually 
found at this level, and, the indexes resulting are small 
fractions considered to be of little value as manage- 
ment tools for local maintenance planning. The model 
has the following characteristics: 

"(1) Fixed bounds for all model formulae. All 
formulae take decimal fraction values between 
zero and one. 

(2) Assignment of a decimal fraction between 
zero and one to each element in the DOD plant 
to indicate that fraction of the mission of 

the next higher element that it contributes. 

(3) Assignment of a decimal fraction between 
zero and one to each lowest level element (i.e.;, 
component) in the DOD plant to indicate that 
fraction of its mission that is deficient for 
maintenance reasons. 


(4) Computation of a decimal fraction between 
zero and one for each element in the DOD plant 
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to indicate that fraction of its mission that 
is deficient for maintenance reasons. 

(5) Computation of a decimal fraction between 
zero and one for each facility in the DOD plant 
to indicate its priority in the allocation of 
maintenance resources. "(190) 


Some of TSC's conclusions were: 


",ee subjective judgements and intangible con- 
cepts will play a major role regardless of degree 
of refinment... The cost of implementation of 
the system should be more than offset by in- 
creased allocation and maintenance efficiency... 
For efficacious implementation of the system, 
uniform standards of evaluation, repair costs, 
and other subjective determinations must be 
agreed upon."(191) 


4.33 Current Status of FCE 


The most current information found by the author 
regarding the status of OSD's efforts to establish a 


Facility Condition Evaluation System is an OSD “draft” 


titled Facility Condition Evaluation, dated 23 September 
1966, (192) In this draft it was pointed out that a 
Significant effort by the most knowledgable personnel 
in the three military departments had been expended in 
the testing of a Facility Condition Evaluation System. 
A revised concept for facility condition evaluation was 
meepostar 22>. 
(a) inspect facilities, identify unfunded defi- 
cliencies, and estimate the cost to correct these defi- 


ciencies; 


: Intuitively, since this is a “draft,’ 1t would 


seem that something more current does exist. More re- 
search effort 1s required in this area. 
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(db) set up a ratio of deficiency correction 
cost related to a total cost figure that will provide 
a number or percentage which will be useful for com- 
parison to similarly derived data for other facilities 
at the same or other installations; and 

(c) utilize data thus obtained, as an aid for 
funding priority determination (not as a substitute for 
judgement). 

It was concluded that, “The establishment of 
any major new data collection and reporting system such 
as the use of current plant value or plant replacement 
value should be considered after all efforts to use 
existing data already being collected and reported have 


(194) 
proved infeasible.” 


4.4 Navy Special Projects Rating System 


The Navy established a validation and rating 
system for special projects through BUDOCKS Instruction 
11014.38 in March 1964, $199) This system was established 
to insure funding of the most essential projects consis- 
tent with availability of funds. The current instruct- 
ion, NAVFAC Instruction 11014.38B, is essentially the 
Same as the original ein 

The Navy, after study of the Raymond report 


(4.2 above), extracted certain points and integrated 


them into the present validation and project rating 
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system. This system is devised to place a project 
in an order of relative importance with the projects, 
through consideration of five basic factors: 
(a) relationship of the project to the mission 
of the activity; 
(b) duration of requirement for the facility; 
(c) economic considerations; 
(ad) probable future damage to facility and/or 
impairment to operations; and, 
(e) none-maintenance factors. 
These five factors are broken down into numerically 
weighted elements. For example, Relationship of the 
Project to the Mission of the Activity has the following 
breakdown: 
“1. Relationship of the Project to the Mission 
of the Activity 
ae Vital and Direct with Urgent 
Operational Need 320 
b. Vital and Direct 2.0 
ec. Direct 1.6 
dad. Indirect Lae 
e. No Effect 1.0 
The rating is determined by choosing a weighted element 
value under each of the five factors and then multi- 
plying them together. The resulting product is then 
multiplied by 100. For example: 


i Appendix E contains the project rating factor 
numbers and definitions, and an example of a completed 
Special Project Request Form. 


ae 


Each Engineering Field Division (EFD) reviews 
all special projects requests in their respective geo- 
graphical areas to insure that optimum solutions (tech- 
nical aspects) are being proposed. Validation of the 
projects is accomplished by a team consisting of at 
least one engineer from the EFD and one or more rep- 
resentatives of the activity concerned. Upon completion 
of an on-site review, the team develops a preliminary 
rating which is subsequently reviewed and approved or 
modified by the EFD. Validations are effective for a 
maximum period of two years and may be revalidated more 
frequently if desired. 

The Special Project Rating System has been suc-= 
cesfully used with little modification for six years. 
However, some difficulty with Navy-wide application has 
been encountered. The difficulty was discussed ina 
“workshop” of a recent NAVFAC conference: 

"The peeeent rating system, NAVFAC Instruction 
11014.38B, is considered to be an acceptable 
and useable system in determining the urgency 
of a project. However, the numerical rating 
assigned to similar projects by different EFD's 
show a marked difference. In 1968, two rating 
seminars were held to discuss these differences, 
one at San Diego and the other at Charleston. 
Eight projects were rated by representatives 
from each EFD and a comparison of numerical 
ratings indicated that considerable variations 
existed between the various EFD's. Improvement 
in the consistencies of the EFD rating is de- 
Sirable so that the use of the system would be 
of more value to the major claimant and type 


commander in developing execution plans for 
repair projects.”(199) 
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This difficulty was discussed with NAVFAC personnel, (290) (201) 
It was agreed that ratings are valid only to the extent 
that ratees apply uniform standards. Since the ratings 
are reviewed at the EFD level, they can theoretically 

at least be valid throughout the EFD area, and beyond 

if ratees have identical background and values. It is 
realized that this is not so but it is probably as close 
to an ideal system as is currently possible. Priorities 
for project funding are determined by the major claim- 
ant by a process that the claimant is at liberty to es- 
mech.” It was stated that claimants do utilize the 
NAVFAC assigned ratings; that project funding priorities 


202 
and NAVFAC ratings compare Peay ny oe 


4.5 Cost of Deferred Maintenance Study 


Two of the main effects to the Navy of inade- 
quate maintenance funds stated under 1.1 were; accel- 
erated deterioration of facilities, and the probability 
of greater cost when the postponed work must be done 
later. In Real Property Maintenance Fact Sheets, May 
1964, NAVFAC discussed the areas affecting growth of 
maintenance backlog cost and listed these fetes 

(a) price escalation, 

(b) accelerated deterioration factor, and 


(c) aging plant. 


1 The author did not interview major claimant 
personnel and therefore does not know what procedure 
they employ in assigning priorities. 
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It was pointed out that price escalation can be docu- 
mented for any time periods factors for accelerated 
deterioration and aging plant cannot. NAVFAC uses an 
estimated three percent per year for the accelerated 
deterioration factor and two percent per year as an es- 
timate of cost increase due to aging plant. 

In a study, Public Works Maintenance in the 


Navy: Evaluation of Critical Factors, Planning Research 


Corporation developed a methodology to determine the 


(204) 
total annual cost of deferring maintenance. E 


phasis in the report was placed on items categorized 
as backlog of essential maintenance. 

The total cost of deferred maintenance was con- 
ceived of as having two major elements: the cost in- 
curred by the actual performance of the maintenance ac- 
tion, and the incremental cost incurred because the ac- 
tion has been deferred for any reason. The major em- 
phasis in methodology development was placed on the 
evaluation of the incremental cost. Three major factors 
were identified as contributing to incremental cost of 


deferrances 


"(1) the loss in efficiency in performing the 
mission resulting from an uncorrected defi- 
ciency; 

(2) the possible increase in the extent of 

the deficiency resulting in a change in the 
scope of the maintenance action when it is 
performed; and, 

(3) certain economic aspects, such as changing 
labor costs or inflationary (or deflationary) 
trends. "(205) 
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Annual ownership cost was defined "... as the 
prorated investment (over the years of intended use) and 
the average annual maintenance expenditures required to 
attain the intended useful life. Therefore, any re- 
duction in the intended useful life of real property 
constitutes a significant increment in such costs, "(#99) 

It was said that a deferred maintenance action 
could represent a loss in efficiency in mission per- 
formance in two ways: some functions may be denied 
because of the deficiency, or it may be necessary to 
perform obligatory functions by alternative means to 
accomplish the mission, 

Therefore, ownership costs and mission-related 
costs are estimated as the incremental annual cost re- 
sulting from deferred maintenance. For example, any 
deferred maintenance that will cause a shortening of 
the useful life, will cause the investment to be pro- 
rated over fewer years thereby increasing the annual 
ownership costs. In addition, deferred maintenance may 
cause an increase in the average annual maintenance 
expenditures. These increases are the ownership costs 
that when added to the mission-related costs, give the 
incremental annual cost resulting from deferred main- 
tenance, 

Detailed discussion of the above was given and 
examples shown of application of the methodology to 


three tasks: repair of bituminous roads, paint exterior 
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of buildings, and major repairs to concrete piling. In 
the road example it was determined that for a particular 
road, an estimate of the daily load applications to- 
gether with the thickness of surface and base must be 
known to estimate the service life of the road or the 
number of years between aeEeing. °°? In the paint 
example the annual cost of deferring was less than 20 
percent of the cost of performing the task and therefore 
maintenance might be Ae ceuned) ‘same In the concrete 
piling example the cost of deferring maintenance was 
less than 10 percent of the repair gosen ce 2! 

Under “Information Needed for Cost Equations," 
Planning Research Corporation listed the following in- 
puts as required for cost of deferring maintenance 
Petimation: -.>° 

(a) explicit Aeeeninrion of task to be performed, 

(b) cost of replacement of the defective item 
or cost of the major repair, 

(c) cost of “alternative” minor repair, 

(d) cost of replacement of the total facility, 

(e) cost of utilizing alternative methods to 
accomplish the function(s) of the deficient facility, 

(f) estimated percent usable capacity of a de- 
fective facility, 

(z) number of years since last major repair, 


(h) cost of last major repair, 


(i) year facility was originally constructed, 
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(j) mumber of years before major repair is re- 
quired, 

(k) amount of maintenance money spent on defect- 
ive item since constructed or last major renewal, and, 

(1) estimated additional life as a result of 
performing the maintenance task. 

From the foregoing it can be seen that the data 
requirements for cost of maintenance deferral determin- 
ations are extensive. NAVFAC currently assumes a cost 
of effect of deferral of three percent and states that 
the three percent figure may be invalid, but a tech- 


nique for precise quantification is not apparent, (“11) 


4.6 Summary 


An attempt has been made in this chapter to ac- 
quaint the reader with some of the studies that have 
been made by the services and consultants relating to 
real property condition. No attempt at evaluation of 
the various proposed systems was made. A discussion of 
a Special Project Rating System that the Navy uses has 
been presented. 

Top managers recognize the need for a means of 
rating the condition of facilities; however, none of 


1 
the proposed systems have been implemented. The systems‘ 


1 The Navy's Special Project Rating System (4.4) 
may be considered a partial implementation of the Raymond 
system (4,2). 
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proponents have pointed out that their systems are based 
on individual judgement; that all installations and 
military departments must maintain inventory records 

and classify facilities on a common, uniform basis if 
their systems are to be effective. 

The Navy's Special Projects Rating System is 
considered a useable system in determining the urgency 
of projects. Improvement in the consistencies of the 
numerical ratings is required; however, the project 
funding priorities established by the claimants, and 
the NAVFAC ratings, compare favorably. 

A study of a methodology for determining the 
cost of maintenance deferral was introduced, Extensive 
data is required for the implementation of this method- 


ology. 
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5-9 BEMAR RELATIONSHIPS 


This chapter will discuss in more detail some 
of the items previously presented (Operations & Main- 
tenance (0 & M) Appropriations, maintenance "floor", 
Real Property Maintenance Activities (RPMA)), and in- 
troduce those items that are pertinent to the BEMAR 
problem not previously presented (non-O & M appropria- 
tions, BEMAR exclusions, RPMA as a program element). 
The author has purposely delayed presenting important 
BEMAR relationships with the intent of preparing non- 
expert readers for this chapter. Some will find this 
material confusing and may require reference to the 
cited items to meet their needs. No attempt has been 
made to detail relationships. Rather, the purpose of 
this chapter is to make the reader aware of these rela- 
tionships and provide order of magnitude comparisons of 


influence on BEMAR. 


5-1 Operations and Maintenance Appropriations 


The Operations and Maintenance Navy (0 & MN) 
Appropriations provide the funds necessary for the oper- 
ation and maintenance of the Navy. A partial list of 
the items funded under this appropriation follows ‘212? 

(a) operation and maintenance of aircraft and 


vessels, 


(bo) design of vessels, 





a 


(c) training and education of members of the 
Navy >» 

(d) welfare and recreation, 

(e) medical and dental care, 

(f) repair of facilities, etc. 
In the DOD Appropriations Act, 1970, $5,037,300,000 was 
appropriated for 0 & MN, of which not less than £147, 500,000 
was to be spent for maintenance of real property facil- 


y , (213) 


ities (maintenance “floor” In order to provide 


order of magnitude comparisons the 0 & MN Appropriation 


is listed with other Navy poonorriauiense cl": 
Military Personnel, Navy $4. 368,400,000 
Reserve Personnel, Navy 131,400,000 
Operation and Maintenance 
Navy 5,037, 300,000 
Procurement, Navy 6,619,900,000 


Research, Development, 

Test, and Evaluation, Navy 2,186,400,000 
Military Construction, Navy 300,000,000 
Family Housing, Navy and 

Marine Corps: 


Construction 52,000,000, 
Operations and Maint. 95,000,000, 
Debt Payment 30,000,000 


S.1l1 Maintenance Floor 


As noted above, the "floor" for fiscal year (FY) 
1970 was $147,500,000. As stated under 2.41 the "floor”® 
was established by Congress to ensure that maintenance 
funds would not be diverted for other purposes. MThree 


kinds of maintenance work are included in the “floor”: 


% 
Approximate figures only. Figures not marked 
(*) are from the reference cited. 
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minor construction, recurring maintenance, and major 
repairs costing $10,000 or more (BEMAR). By “migrating" 
funds from other areas of the O & MN Appropriation, it 
is expected that funding in the “floor™ area for FY 


21 
1970 will be as Paiouer 5) 


Minor Construction $ 10.2 million 
Recurring Maintenance 121.8 million 
Major Repairs (BEMAR) 19.4 million 


Total ("floor" funding) $151.4 million 
Since minor construction is construction and 
not maintenance or repair, some have argued that: 
“Minor Construction, 0 & M funded, should be excluded 


from the “Maintenance Floor” and supported in budgets 
eee 


(217) 


as part of operations, rather than maintenance. 
This argument was discussed ina NAVFAC interview. 
Minor construction could be removed from the “floor”, 
however, the purpose of minor construction can be con- 
sidered an effort to keep a facility in condition suited 
to its purpose. This is essentially the same purpose 

as maintenance. Also, the “floor” presents a restric- 
tion on the use of resources; limits the manager's flex- 
ibility in fund usage. By keeping as many cost accounts 
as possible in the “floor" and/or by keeping the “floor” 
as low as possible, the manager's flexibility is in- 
creased. Therefore, managers will be reluctant to vol- 
untarily remove minor construction from the “floor". 


Since minor construction has its own cost account, 
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“visability” of minor construction expenditures is not 
changed by either retaining it in or removing it from 
ties t£lOoor . 

As shown above, recurring maintenance expen- 
ditures for FY 1970 are expected to be $121.8 million 
of the $151.4 million “floor" (about 80%), Recurring 
maintenance is generally thought of as the budgeted for 
"see recurring day-to-day, periodic, or scheduled work 
required to preserve or restore a real property facil- 
ity to such condition that it may be effectively util- 


1@18 ) In other words, 


ized for its designated purpose.” 
this is the maintenance work normally budgeted for by 
the activity and normally expected to be performed 
during the year on buildings, waterfront structures, 
surfaced areas, grounds, utility plants and distribu- 
tion systems, etc. 

Repair is defined as: “™... the restoration of 
a facility to such condition that it may be effectively 
utilized for its designated purpose by overhaul, re- 
processing, or replacement of constituent parts or ma- 
terials that have deteriorated by action of the elements 


nie Lo) 


or usage and have not been corrected through maintenance, 


- Since the specifics of recurring maintenance, 
minor construction, major repairs, construction, etc., 
are very detailed, no effort is made or considered re- 
quired, to present this detail in this thesis. The reader 
is refered to the references cited in the text and the 
Glossary for details. 
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Normally, items of repair of a minor nature will be fun- 
ded from the activity O & MN funds as recurring main- 
tenance. Items of repair (repair projects) estimated 

to cost more than $10,000 are major repairs, and are sub- 
mitted by the activity (via NAVFAC for approval) to the 
major claimant for funding. As reported under 4.2, it 
is thought by certain reviewers that this procedure of 
requesting additional funds necessitates accurate re- 
porting of facility condition, keyed to operational re- 
quirements. This is said to be required to prevent 
activities from deferring essential maintenance and per- 
forming not-so-essential maintenance in the hope of ob- 
taining additional funds through the submission of major 
projects (BEMAR). If the major repair projects are not 
funded, then it would be expected that deterioration of 
facilities would accelerate. This condition was ex- 
pected in 1969 following two years of loss of “single 
executive for real property maintenance" by NAVFAC (see 
2.0). Expenditures for recurring maintenance had in- 
creased, funding of major repair projects had decreased, 
and BEMAR growth had accelerated (see Figure 5). In an 
effort to increase major repair funding, CNO directed 
major claimants with BEMAR to, “... apply at least 20 
percent of their assigned FY 1970 maintenance funds to 
the accomplishment of major repair prwiccie. In 

a NAVFAC interview, the results of this action were dis- 


(221) 


cussed. The major claimants did spend about 20 





DOLLARS 


MILLION 
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NAVY REAL PROPERTY MAINTENANCE ‘**?? 


a es ee ~<a Ss ee tees oes. 







A - REMAR 
B - "FLOOR" FUNDING 
po, [© ~ STATUTORY "FLOOR" 
3 D - RECURRING MAINTENANCE FUNDING 
E —~ MAJOR REPAIR PROJECT FUNDING . 
F ~ MINOR CONSTRUCTION FUNDING ee 
* > ESTIMATES 
264.2 
250 
20 
170 
a 161, 8 yoo 
eS 1 
15 B aut 0) me wl Sh. 0) 550) ae : 
gage -— ~~~ O42, 7) 131.8 . 
plete 11965 5 26.4 Tat, 8* 
10 
5 
aoe oe 017 
= + 
( q (1 5 " 3) 19. 4 oe ae . 4 
| (8.4) 997 =a. Ja * alc ee * 
65 66 67 68 69 70 


END OF FISCAL YEAR 


FIGURE 5 





84 


percent of their “floor” funds on major repairs, but 
this had little effect on BEMAR quantity. The growth 
trend was essentially the same in FY 1970 as in FY 
1969. It was learned that the action will not be re- 
peated in FY 1971. It had been concluded that within 
a fixed amount of real property maintenance funding, an 
increase in repair project funding can only be done by 
reducing funding for regular (recurring) maintenance. 
The net effect might well result in an increased BEMAR 
(more major repair projects) if essential recurring 
maintenance is not accomplished. 

We have seen in this chapter the relationship 
of the 0 & MN Appropriation to other appropriations; 
the relationship of the maintenance "floor"” to the 
O & MN Appropriation, recurring maintenance, and major 
repairs (BEMAR). The scope of Real Property Maintenance 


Activities will now be presented. 
5.12 Real Property Maintenance Activities 


Real Property Maintenance Activities (RPMA) re- 
fer to the maintenance and protection of real property 
(including installed personal property and utilities), 
operation of utility systems and related installation 
support pevicess ">: The RPMA include the functional 
categories: 


(a) Maintenance of Real Property, 


(bo) Utility Operations, 
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(c) Other Engineering Support, and 

(d) Minor Construction. 
Maintenance of Real Property (a) includes the main- 
tenance items listed under 5.11 above (recurring main- 
tenance and BEMAR); Utility Operations (b), consist of 
purchase and/or production costs for steam, hot water, 
electricity, potable water, sewage, air conditioning, 
etc.; Other Engineering Support (c), includes public 
works administration and engineering, custodial ser- 
vices, insect and rodent control, refuse and garbage 
disposal, fire protection, etc.; and minor construc- 
tion (d), consists of construction items funded from 


(224) . 
The maintenance “floor” 


O & MN Appropriations. 
items listed under 5.11 above consist of functional 
categories Maintenance of Real Property and Minor Con- 
struction only. The relationship of RPMA to Facilities 
Management Functions will now be stated. 

“Facilities Management Functions are the main- 
tenance, alteration, repair, overhaul, and disposal of 
land and improvements (Class I and II property); the 
procurement and production of utilities and the opera- 
tion of utilities distribution systems; the operation and 
maintenance of construction, weight handling, and auto- 
motive and railway transportation equipment; and the 
provision of public works engineering and other ser- 


(225) 


vices,” Therefore, Facilities Management Functions 


include the functional categories of RPMA, and, in 
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addition, the automotive transporation portion of the 
Base Services functional category. 

No attempt has been made to state the detailed 
relationships of all the items (functional categories) 
to BEMAR. Rather, what has been attempted is to pro- 
vide an indication of the multitude of functions that 


influence BEMAR;7+ a femiliarity with the terminology to 


describe maintenance and related functions. BEMAR 
(major repair projects) has been shown to be only a small 
part of the Maintenance of Real Property functional cat- 
ecory. Maintenance "floor" consists of recurring main- 
tenance, minor construction, and BEMAR. Real Property 
Maintenance Activities are made up of Utility Operations 
and Other Engineering Support functional categories in 
addition to maintenance "floor" items. Facilities Man- 
agement Functions consist of the transportation part of 
the Base Services functional category in addition to 
RPMA, The following “grouping” of functional categories 
will assist the reader in understanding the above rela- 


tionships: 


Recurring 
Maintenance of /maintenance,\ ,, ” 
Real Property “Major repair7 Fioor 
projects 
M3 C ] 
RPMA lnor Construction Facility 
Other Engineering Support Management 


Functions 
Utility Operations 


Base Services, transportation 


1 Obviously, some of the items listed above have 
no influence on BEMAR (refuse and garbage disposal, trans- 
portation), and some have major influence (public works 
administration and engineering, operation of utilities). 
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5.2 BEMAR Exclusions 


As stated under 1.1, Navy BEMAR applies only 
to the real property facilities supported by the 0 & MN 
Appropriations. Therefore, BEMAR target and procedures 
apply only to facilities with a CPV of $13.6 billion. 
The remainder of the Navy plant ($27.8 minus $13.6), 
oleic Sone is supported by other than O & MN 
appropriations. A panel of the second Defense Real 
Property Maintenance Management Conference noted: 

"In the budget cycle there is significant vis- 
ibility of maintenance money spent within the 

O & M appropriations concerning Congressional 

Floor area as well as the other maintenance 

areas. This visibility does not extend, how- 

ever, to areas such as the Industrial Fund, 

R & D and other appropriations. “(226) 

This visibility and high level interest in the 0 & M 
supported facilities results from Congressional interest 
and the constraints applied by the maintenance “floor”. 
The non-0 & M supported areas are: 

(a) Naval Industrial Fund (NIF) supported 
facilities; 

(bo) facilities supported by the Research, 
Development, Test and Evaluation, Navy (RDT & E,N) Ap- 
propriation; 

(c) facilities supported from Military Family 


Housing Appropriations; 


1 These values for CPV are valid for the start 


OfehyY 1970. 
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(d) Navy owned, contractor operated facilities; 
and 

(e) Marine Corps air ea lone 

No effort was made by the author to determine 
the precise methods used for the management of main- 
tenance and backlog for the above non-0O & MN appropri- 
ation supported areas. However, questions were asked 
of NAVFAC personnel in order to determine the major dif- 


ferences in procedure, ‘227) (228) (229) 


The NIF and RDT&E 
backlog is funded from the overhead assesment included 
in the charge made to customer funds by these activities. 
Each primary command within the Systems Commands (see 
Figure 3) administer their own NIF backlog in accordance 
with their individual charters. The major claimant is 
not involved. For example, NAVFAC approves the accrual 
of funds in overhead accounts for major repair projects 
at NAVFAC, NIF operated, public works center. The RDT&E 
Appropriation supported backlog is administered by the 
Chief of Naval Material (a major claimant). The family 
housing backlog is funded from the Family Housing Ap- 
propriation item in the Military Construction Appro- 
priation. Navy owned, contractor operated facilities 


backlog is administered through contract procedures by 


i Revision of the funding pattern starting with 
FY 1971 will place Marine Corps air stations under the 
O & M,MC Appropriation (Operations and Maintenance, Ma- 
rire Corps Appropriation). 
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the Systems Commands. It was learned that there is a 
comparable backlog in the non-O & MN supported Navy 
plant. In relation to CPV (backlog/CPV) it is somewhat 
less than st for 0 & MN supported facilities. In 
order to provide an indication of the relative magni- 
tudes of property involved between 0 & MN supported and 


2 
other facilities, the following data is provided: 30} 


Facilities Supported By CPV as of 30 June 196 
(in billions) 


O & MN Appropriation $12.810 
Naval Industrial Fund 7.460 
RDT & E,N 0.879 
Contractor Operated Facilities 0.681 
Family Housing, Navy ieee 


It can be seen from the foregoing discussion that there 
are several methods in use for managing backlog of 

Navy facilities. Except for this brief discussion, 
this thesis has discussed BEMAR only (the O & MN Ap- 


propriation supported plant). 


5.3 Military Construction Appropriations 


Thus far only maintenance and repair of real 
property facilities have been emphasized in the discus- 
Sion. Construction, other than minor construction fund- 
ed from O & MN Appropriations, has not been mentioned. 
Obviously, construction of real property facilities can 

: This data is not current (30 June 1967) but 


1s considered by the author to be accurate enough for 
comparison purposes. 
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have considerable affect on maintenance and repair re- 
quirements and therefore on BEMAR. 

The Naval Shore Facilities Planning and Pro- 
gramming System was implemented in 1960. This System 
details the planning and programming which results in 
the funding of construction projects through the ™il- 
itary Construction Appropriations. Within this System, 
NAVFAC is responsible for providing technical support 
to commands. These responsibilities include: 

“Perform military installation planning and 
civil engineering, shore activity item plan- 
ning, master planning of installations, and 
analysis of systems, types and categories of 
installations and facilities... Formulate 
and prepare annual and other military con- 
struction programs..."(231) 

Much effort is expended at NAVFAC and EFD's to insure 
that maintenance requirements are considered in all 
construction projects. 

There is concern that nearly all new facil- 
ities are more expensive to maintain than those being 
replaced. Much of the reason for this can be ex- 
plained through an evaluation of the systems utilized 
in today's facilities in comparison with those of several 
years ago. Today's facilities are nearly all more com- 
plex and require more maintenance effort. Most new 
facilities contain air conditioning systems, elevator 


services, complex communication systems, etc. Another 


factor is the pride taken by operators to maintain new 
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facilities in like new condition. However, in contrast 
to these reasons for greater maintenance costs with new 
facilities, there is concern that, "We may be often 
buying maintenance problems by designing down to a price 
rather than up to quality from a maintenance stand- 


(233) 


point. ” There has been a general consensus over 


the years that, "... Significant increases in capital 
investment (both new construction and replacement), dur- 
able and long-lasting materials, and high maintainabil- 
ity, 211 incorporated in initial construction, are the 
most significant factors in the attainment of eventual 


coe 


hard savings in real property maintenance. Because 


of the above, top management attention is being given 


1 


to reducing the life cycle cost” of a facility, and 


maintenance cost is one of the major elements of this 
posting. 2°" 
As an example of this attention, NAVFAC has 
initiated a study to determine the effect, on initial 
cost and life-cycle cost of Bachelor Enlisted Men’s 
Housing (BEMH), of using lightweight residential type 
construction versus heavyweight or conventional type 


(236) 


construction. Initial results of the analysis 


indicate that lightweight construction, based on life 


- The life cycle cost of a facility includes 
consideration of all quantifiable costs over the life 
of the facility for comparison with another facility 
of different construction. 
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cycle cost, may be less than conventional construc- 
tien. "2"? Other efforts to reduce maintenance costs 
include the use of standard design and standardizing 


engineering practices for future design. 


5.4 Real Property Maintenance Activities as 
a Program Element 


In a presentation before the Real Property Main- 
tenance Council Meeting of 30 September 1970, Brigadier 
General Meredith discussed “Real Property Maintenance 
(238) 


Objectives." General Meredith stated that, "The 
Air Force has requested the establishment of a program 
element in each major OSD program to provide the visi- 
bility and control of RPMA resources planned for the 


(239) He stated that the 


five year Defense program... 
program element approach would insure continued program 


flexibility for commanders at all levels. A panel of 
the second Defense Real Property Maintenance ilanagement Con- 


ference recommended that, "Separate program elements 


Should be established for RPMA for each of the major 
REE) 


programs in the DOD program structure. 


1 therefore, the statements indicating that in- 
creases in capital investment (long-lasting materials, 
etc.) will lead to savings may not always be correct. 
Study of life cycle costs may be required in most areas 
to determine what types of construction will provide the 
economically best facility. 


: See 5.12 above for definition of Real Property 
Maintenance Activities (RPMA). 
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In Planning-Programming-Budgeting (PPB) system, 


the Bureau of the Budget defined program elements: 


“A program element covers agency activities 
related directly to the production of a dis- 
crete agency output, or froup of related out- 
puts... Thus, program elements are the basic 
units of the program stucture. 


Program elements have three characteristics: 
(1) They should produce clearly-definable 
outputs, which are quantified wherever possible; 
(2) Wherever feasible, the output of a program 
element should be an agency end-product--not 
an intermediate product that Supports another 
element; and (3) The inputs of a program ele- 
ment should vary with changes in the level of 
output, but not necessarily proportionally. "(241) 
The Department of Defense defines program element as: 
"The basic building block of the Five~Year de- 
fense Program (FYDP) that is a description of 
the mission to be undertaken and a collection 
of the organizational entities identified to 
perform the mission assignment. Elements may 
consist of forces, manpower, material services 
and associated costs as applicable." (242) 
From the above definitions it can be seen that there 
may be difficulty in “Selling” the concept of RPMA as 
a program element. Perhaps, as in 2.0, the conflict 
over the ultimate purpose of facilities will be the is- 
Sue. The “key” questions that must be resolved will 
bet (a) do RPMA produce a clearly definable output; 
and (b) is the output an end-product, not an inter- 
mediate product that Supports another element? 
The mechanics of implementation Will cause dif- 
ficulties if the concept is adopted. An example of these 


difficulties to the Navy follows: 
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"a, The existing Base Operations elements would 
be fractionated so as to no longer reflect total 
costs for Naval Bases and Shore Activities. 


b. The establishment of separate program ele- 
ments for Real Property Maintenance Activities 
would imply a major change in financial man- 
agement policy in the Department of Defense. 
This would require the establishment of com- 
pletely new ground rules for accounting and in- 
formation systems design in the Department of 
the Navy. From a bookkeeping standpoint, it 
would be costly. 


c. The program element structure today is design- 
ed to support management on a program (mission 
and task) basis along command lines. With the 
proposed alterations, the program element struc- 
ture would no longer support the present manage- 
ment policy. Such a change would signal a 
revision to management along functional lines. 
d. The proposed realignment of the structure 
is contrary to Resources Management and the 
principals of Project Prime; ..."(243) 
It can clearly be seen from the foregoing that if RPMA 
are adopted as a program element, the implementation may 
have considerable financial management and organizational 


1 
implications. 


5.5 Summary 


Several pertinent relationships to the BEMAR 
problem have been presented. The Operations and Main- 
tenance (0 & M) Appropriation has been compared with 


other appropriations. The relationship of the 


The program element concept has been intro- 
duced. No attempt will be made in this thesis to eval- 
uate its implications. 
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maintenance "floor" to the 0 & M Appropriation was pre- 
sented, Minor construction, recurring maintenance, and 
major repairs as they relate to the “floor”™ have been 
more fully discussed than in previous chapters. The 
scope of Real Property Maintenance Activities (RPMA) 
and Facilities Management Functions has been presented. 

It has been seen that a multitude of functions 
influence BEMAR, and that there are several other meth- 
ods for managing backlog. The point of decision for 
maintenance resource allocation differs among the var- 
ious appropriations. It has been pointed out that BEMAR 
receives top management attention while non-0O & M facil- 
ities backiog receives somewhat less. 

Initial results of an analysis of lightweight 
construction vs, conventional construction, based on 
life cycle cost, indicate that lightweight construction 
may be less expensive for Bachelor Enlisted Men’s 
Housing. 

The probable difficulties of implementation of 
a proposal to make RPMA a program element have been 


presented. 
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6.0 SUMMARY 


Backlog of Essential Maintenance and Repair 
(BEMAR) is used by the Department of Defense (DOD) as 
a facilities condition indicator for justifying re- 
quests from the shore station commands and activities 
to the departments (Army, Navy, etc.), DOD, and the 
Congress for funds in the public works area (BEMAR is 
used as an indicator since no other indicator is avail- 
able). The allotment of Operations and Maintenance 
(O & M) funds is based on prior year's funding, man- 
power allowances, BEMAR, and service use of BEMAR funds. 

The increasing trend in dollar value of BEMAR 
results from: the inability to initially obtain or re- 
tain sufficient funding in the maintenance “floor" area; 
the fact that the major portion of maintenance “floor" 
funds goes for recurring maintenance, leaving an in- 
sufficient balance for elimination of the BEMAR3; es- 
calating costs for labor and material; and, additional 
costs incurred due to deferrals and deletions of major 
construction projects. 

The main effects to the Navy of inadequate main- 
tenance funds were listed as: detriment to readiness 
and fleet support, adverse working and living conditions 
for personnel, accelerated deterioration of facilities, 
and the probability of greater costs when the postponed 


work must be done later. It was stated that there is 
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no apparent deleterious affect on Navy operations due 
to these effects; that decision makers have lost con- 
fidence in the credibility of BEMAR as an indicator. 
Some of the reasons for this credibility loss were sta- 
ted: (a) the lack of apparent adverse effects indi- 
cates an overstatement of needs; (b) since commanding 
officers have the authority to expend their resources 
as they see fit, there can be no such thing as an es- 
sential maintenance deficiency; and (c) for any level 
of funding, the services will fund the essential items. 
Statements were made concerning these reasons: (a) com- 
manding officers may disregard their long term main- 
tenance requirments (let their successors worry about 
it): and (b) commanding officers may alter their op- 
eration to accommodate to the deficiencies, and thereby 
perform their mission, but not necessarily in an ef- 
fective manner. 

A conflict was noted over the purpose of facil- 
ities. Commanding officers view facilities as another 
resource to use in support of their missions, while 
others view facility maintenance management efforts as 
preponderantly a function of occupancy or vacancy, not 
of level of activity. This may be due to an apparent 
conflict over the definition of maitenance policy and 
essentiality: (a) should there be a uniformily high 


Standard of maintenance to act aS a cushion so that 
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facilities will withstand the period of neglect that oc- 
curs after mobilization, or should the overriding role 
of real property maintenance be to assure that facil- 
ities meet the commander's requirements for mission 
readiness; and (b) does essentiality mean that delay 
of accomplishment will impair military readiness and 
capability or cause significant deterioration; or, does 
essentiality mean that from an engineering judgement 
standpoint, considering only the designated purpose of 
the facility, deficiency items should be accomplished | 
during the current fiscal year? A similar conflict was 
indicated in the discussion of the proposal to make 
Real Property Maintenance Activities a program element: 
(a) do Real Property Maintenance Activities (RPMA) 
produce a clearly-definable outputs and (b) is the 
output of RPMA an end-product, or an intermediate prod- 
uct that supports another element? Efforts are now in 
process to standardize maintenance and repair defini- 
tions and terms in order that BEMAR credibility will 

be enhanced. 

Congress has shown its concern over maintenance 
deferral by instituting the maintenance “floor”. Top 
management has resolved to reduce the BEMAR on several 
occasions over the years, yet BEMAR continues to increase, 
The latest attempt to reduce BEMAR to target resulted 


in no additional funds for this purpose, but did 
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recognize reduction to target as an authorized level of 
expense if and as the Navy chooses to reprogram its 
existing funds to that purpose. 

Before NAVFAC (Naval Facilities Engineering 
Command) was installed as the single executive for real 
property maintenance there was no centralized authority 
to exercise system discipline or to evaluate relative 
need in the real property maintenance area. During 
its term as single executive, NAVFAC did have central- 
ized authority for both budgeting and fund allocation 
in the real property area and developed techniques to 
evaluate relative need. There was considerable ob- 
jection to this centralized authority (Commanding of- 
ficers resented the loss of flexibility to manage their 
activities.). Today, NAVFAC is no longer the single 
executive for real property maintenance. Under the 
Resources Management System and the Unilinear Navy, 
NAVFAC provides advice and technical assistance to 
command, and command may or may not follow this advice. 
Since the end of NAVFAC's single executive designation 
the rate of BEMAR increase has accelerated. 

A common denominator is needed in order to an- 
alyze management of real property maintenance among the 
services. Justification from several sources (Navy 
and consultants) was presented for the use of Current 


Plant Value (CPV) as that common denominator. The 
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Navy uses CPV to determine resource requirements and 

as an aid in resource allocation decisions. It was 
claimed that CPV recognizes size, age, growth and other 
significant characteristics of the plant property being 
maintained. The use of CPV and BEMAR (Se) provides 
a measure of plant condition in use today. Efforts of 
the Real Property Maintenance Council to standardize 
the determination of CPV among the services were un- 
successful. 

The establishment of a target for BEMAR of 4% 
of CPV was questioned. Efforts to provide an explicit 
rationale for this target value were unsuccessfuls3 
however, it was shown that 2% of CPV approximates the 
rate of plant deterioration, i.e., #% of CPV equates 
backlog to annual generation. 

Managers recognize the need for a means of 
rating the condition of facilities. Several systems 
for facility condition evaluation and facility and pro- 
ject priority rating have been proposed by the services 
and consultants. System proponents have pointed out 
that their systems are based on individual (subjective) 
judgements; that all installations and military depart- 
ments must maintain inventory records and classify 
facilities on a common, uniform basis if their systems 
are to be effective. None of the proposed systems have 


been implemented, but the Navy's Special Projects Rating 
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System may be considered a partial implementation of 
one of the proposed systems. 

A study of methodology for determining the cost 
of maintenance deferral was introduced; however, data 
requirements are extensive, NAVFAC assumes a cost ef- 
fect of deferral of three percent since a technique 
for precise quantification is not apparent. 

A multitude of functions influence BEMAR 
(minor construction, recurring maintenance, major 
construction, etc.), and there are several methods for 
managing backlog. The point of decision for maintenance 
resource allocation differs among the various appro- 
priations, and BEMAR (backlog for O & MN Appropriation 
supported facilities) receives more attention than non- 


O & MN appropriation supported facilities. 
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7¢9 CONCLUSIONS 


(A) There is a lack of confidence in BEMAR which 
limits its use in resource allocation decisions; there- 
fore, a better facility condition indicator is needed. 
This need is more urgent today than in recent years 


due to a shift in national priorities. In an article in 


U.S. Naval Institute Proceedings, November 1970, Vice 


Admiral Reich discusses this shift: 


"The 1971 Defense Budget outlays will be only 
7% of our GNP, the lowest since 1951. DOD ex- 
penditures, as a percentage of total federal 
expenditures, will be 34.6%, the lowest since 
1950. To compare briefly 1969 and 1971, Defense 
outlays are down $6.9 billion, from $78.7 bil- 
lion to $71.8 billion. In real terms, consid- 
ering inflationary factors, that reduction 
eaquates to $12.8 billion... Base closures or 
reductions have been necessary. Ship inacti- 
vations have been numerous... Generally, we 
are not mothballing ships bacause we don't 
need them, or even because they are obsolete. 
We are doing so to create a reduction in the 
overall defense outlays... It is important 
for all of us to realize that these defense 
outlay cuts are no ‘drill’... We are ex- 
periencing, now, a real shift in national 
priorities and we must learn to live with few- 
er and fewer defense dollars."(244) 


It appears that facilities maintenance managers must 
prepare for even more difficulty in justifying requests 
for maintenance funds. 

(B) The conflict over the purpose of facilities 


must be resolved before the problem of evaluation of 


1 Vice Admiral Reich was the Deputy Comptroller 
of the Navy from October 1967 through May 1970. Onl 
June 1970 he was appointed Deputy Assistant Secretary 
of Defense (I & L) for Material. 
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facility condition can be addressed. This conflict can 
only be resolved through precise definition of both 
maintenance policy and essentiality. If facilities 
maintenance is to be programmed on the basis of impact 
on the base mission (only that work bearing directly on 
the mission is to be accomplished), then policy must 
clearly state this. If there is to be a uniformily high 
standard of maintenance to act as a cushion so that 
facilities will withstand the period of neglect that 
occurs after mobilization, then this must be clearly 
stated. If the former policy is desired, then the cur- 
rent DOD essentiality definition seems appropriate: 
only maintenance, that if not accomplished will impair 
military readiness and capability or cause significant 
deterioration, will be done. The need for more precise 
definition of “impairment of military readiness and 
capability” and “significant deterioration” is apparent. 
This lack of precise definition has lead to the problem 
with BEMAR credibility. Decision makers using BEMAR as 
an indicator of panda Eionmene assuming that all BEMAR 
items if not accomplished will impair readiness and ca- 
pability or cause significant deterioration. When no 
such impairment or significant deterioration is demon- 
strated with increasing BEMAR, the conclusion of “over-~ 
statement of needs" is inevitable. The "gap" between 


reporters’ of essential maintenance and resource 
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allocators’ interpretation of essentiality is obvious. 
When the purpose of facilities is clearly understood, 
action may be taken toward establishment of a con- 
dition indicator. 

(C) The author believes that if our maintenance 
policy is to provide a uniformily high standard of main- 
tenance, then a return to the concept of a single ex- 
ecutive for real property maintenance is required. Uni- 
formity can best be obtained through centralized 
authority for both budgeting and fund allocation. The 


“tools” for accomplishing uniform distribution of main- 


BEMAR 
CPV 


Uniform distribution of re- 


tenance resources appear to be available ( 





or 


Unfunded Deficiencies) 
CPV ° 


sources was being accomplished under NAVFAC as the single 
executive for real property maintenance. If this uni- 
formity is desired defense-wide, the establishment of 
a DOD contralized authority seems necessary. It ap- 
pears obvious to the author, however, that a uniformily 
high standard of maintenance may be desirable but will 
be unattainable as long as resources are limited. 

(D) If our maintenance policy is not to be a 
uniformily high standard of maintenance, but is to be 
a programming of facilities maintenance on the basis of 
impact on mission, then the answer to the question of 
“What is to be done?” is not apparent. It is the au- 


thor’s opinion that this will be our maintenance policy 
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(facilities maintenance programmed on the basis of im- 
pact on mission). This concept of maintenance policy 
will require constant if not continuous input from 
resource users (activities, commands, etc.); therefore, 
it appears that centralized authority under this pol- 
icy is not possible; that maintenance decisions must be 
made at the activity level. With decisions for main- 
tenance made at the activity level, the requirement 
for indicators at higher levels of command for program 
performance evaluation and distribution of resources 
decisions becomes more urgent. 

(E) If DOD is to analyze management of real 
property maintenance among the services a common denom- 
inator is essential. Current Plant Value appears to 
be that common denominator and should be implemented. 

(F) If our maintenance policy is based on im- 
pact on mission, and BEMAR items meet essentiality cri- 
teria, then a target for BEMAR of 4% of CPV is appro- 
priate (assumption: #4 of CPV equates backlog to annual 
generation). However, it appears to the author that it 
would be better to state simply that BEMAR (meeting es- 
sentiality criteria) will be accomplished as soon as 
practically feasible and therefore, except for the un- 
avoidable "lag" between recognition and accomplishment, 
there will be no BEMAR, There seems to be little reason 


to disguise the target as #% of CPV. 
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(G) If our maintenance policy is to program 
facilities maintenance on the basis of impact on mis- 
Sion, then any rating system implemented must include 
operational priority considerations rather than just 
facility condition information. Decision makers will 
find little use for information regarding facility 
condition alone. What seems required then is an indi- 
cator that rates maintenance requirements according to 
operational priority. In the author's opinion the re- 
search for such an indicator has been done. Several 
systems have been proposed and certainly one of these 
systems or a modification of one of these systems should 
be implemented. The problem appears to the author to 
be one of either not really wanting such a system, which 
appears unlikely, or expecting too much precision in 
any system that will be implemented. All system pro- 
ponents have admitted that subjective evaluations will 
be required, but that through the use of their systems, 
judgements can at least be limited to specific, indi- 
vidual, bench marked variables, thereby leading toa 
more consistent level of application. MThe sucess of 
such an approach is seen with the Navy's use of the 
Special Projects Rating System. This system requires 
subjective evaluations is exposed to the hazards of in- 
consistencies due to individual values and judgements, 


but it does work. Through its use the decision maker's 
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task iS somewhat simplified. The author believes that 

a similar system can be useful in establishing priority 
of facilities and installations as well as priority of 
projects. As stated in 4. above, the decision for main- 
tenance must still be made at the activity level. Any 
system established would be used at higher levels of 
command for program performance evaluation and resource 
allocation decisions. 

(H) Ultimately, decision makers need to know 
what the effects of their decisions will be before these 
decisions are made. What is needed in the maintenance 
of facilities area is a method of determining the effect 
of not performing maintenance; the cost of maintenance 
deferral. Any method implemented should measure all 
factors. It is obvious that this will not be a simple 
task. Determining what all factors are, saying nothing 
of finding ways of quantifying these factors, will be 
a tremendous problem. For example, how can we state 
quantitatively the effects of adverse working and liv- 
ing conditions? Do we know what these effects are? 

Can we quantitatively "tie" these adverse effects into 
such things as re-enlistment rate? The author has no 

answers to such questions but believes that justifica- 
tion of maintenance expenditures in the future will be 
based on these factors. 


(I) The relationships of various factors on BEMAR 
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must be better established. We have seen that such 
items as recurring maintenance, and major and minor 
construction influence BEMAR, Effort must be made to 
see these relationships more clearly. The study of 
life cycle costs shows promise of assisting in the se- 
lection of the types of construction to be utilized for 
future projects. This kind of study must be continued, 
(J) Maintenance resource allocation decision- 
al procedures should be applied uniformally. Efforts 
must be made to standardize the decision making pro- 
cedure over all maintenance activities. In the author's 
opinion, non-O&MN appropriation supported facilities 
(NIF, RDT &E, Housing, Contractor Operated Industrial 
Facilities) should receive the same "high-level" scru- 
tiny that 0 & MN Appropriation supported facilities 


receive. 
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8.0 RECOMMENDATIONS 


The purpose of this thesis is to provide an 
“information base" for further research (provide a basic 
understanding of the whole BEMAR problem) and to review 
BEMAR as a real property condition indicator. It is 
realized that what has been accomplished does little 
more than raise the problems involved with BEMAR, with 
little offered as corrective action, However, perhaps 
the knowledge of “What is wrong?" has been increased 
and therefore, steps can be taken toward determining 
"What to do about it?" The recommendations offered are 
based on the author's observations made during deter- 
mination of the problems involved with BEMAR. These 
recommendations require further effort by researchers 
in order to prove their applicability. Further effort 
is recommended in the areas indicated belows 

1. Before any indicator system is implemented, 
precise definition of both maintenance policy and es- 
sentiality is required. Top managers must decide if 
maintenance policy is to be: (a) a uniformily high 
standard of maintenance to act as a cushion so that 
facilities will withstand the period of neglect that 
occurs after mobilization, or (b) facilities mainte- 
nance programmed on the basis of impact on 
mission. 


2. If maintenance policy is to be based on 
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impact on mission, then: 

(a) “Impairment of military readiness and 
capability” and “Significant deterioration” must be more 
precisely defined. 

(bd) Maintenance decisions must be made at 
the activity level with indicators available to provide 
higher levels of command with information to evaluate 
program performance and determine distribution of re- 
sources, 

(c) The target for BEMAR should be zero, 
i.e., BEMAR (meeting essentiality criteria) will be ac- 
complished as soon as practically feasible. There will 
be an unavoidable "lag" from recognition to accomplish- 
ment of essential maintenance but there seems to be 
little reason to call this 4% of CPV. 

3. If maintenance policy is to provide a uni- 
formily high standard of maintenance, a return of the 
concept of a single executive for real property main- 
tenance is required. 

4, Regardless of what maintenance policy is 
implemented, then: 

(a) A better facility condition indicator 
is requireds one that recognizes operational priority. 
The problem is to select the best of the systems already 
proposed for implementation. 


(db) Current Plant Value should be implemented 
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service wide to provide the common denominator for DOD 
and the services to analyze the management of real prop- 
erty maintenance. 

(c) Justification of maintenance expend- 
itures will in the future be based on the cost effects 
of deferral (the cost of not performing the maintenance). 
Effort must be continued toward the development of 
methods of determining maintenance deferral costs. 

(d) Study of life cycle costs should be 
continued, 

(e) Effort must be applied to the clari- 
fication of the relationships of items that influence 
BEMAR (recurring maintenance, major and minor construc- 
tion, etc.). 

(f) The decision making procedure for all 
maintenance activities must be standardized (non-O & MN 
appropriation supported facilities as well as O & MN 


supported). 
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APPENDIX A 
C-0=-P-Y 
MEMORANDUM 
November 26, 1969 
FROM: 10 FAC/10C/LMW: jes 
TO: 06 


SUBJ: Thesis Subject 
Refs (a) Code 06 Memo 06112/SSHZ;jjc of 7 Nov 1969 
Encl: (1) Backlog of Essential Maintenance (SECNAV Brief) 


1. Reference (a) solicited proposed subjects for a thesis 
in the field of Public Works Management. 


2. For several years NAVFAC has utilized Backlog of Es- 
sential Maintenance as a facilities condition indicator 
and as a basis for justifying requests to the Navy, OSD, 
and the Congress for funds to be applied in the public 
works area. The accepted target for backlog is one fourth 
of one percent of the current plant value. The actual 
backlog at the end of Fiscal Year 1968 was $230.5 million. 
It is projected to be $313.1 million by the end of FY 
1970. The Congressionally established Maintenance Floor 
for FY 1970 is $147.5 million. However of this $147.5 
million only 15-20 percent is available for reduction 

of backlog. Since the backlog is rapidly increasing each 
year the amount allocated for backlog reduction will not 
hold the backlog level, let alone reduce the backlog. 
Currently, OSD is in the process of evaluating a Program 
Change Request (PCR) for increased funding. This request 
is not expected to be successful. 


3. The backlog has now reached gigantic proportions 
with respect to the target without any apparent dele- 
terious effect upon Navy operations. This condition 
suggests that the + percent target may not be valid, 

or that Backlog of Essential Maintenance is not a valid 
indicator of plant condition. Additionally, backlog is 
a difficult thing to portray in understandable terms to 
engineers, let alone to layman. A long period of edu- 
cation is necessary before reviewing authorities can be 
depended upon to support requirements based upon back- 
log and then operational requirements are not clearly 
set forth. From the foregoing it is obvious that there 
is a serious need for an indicator of real property 
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Memorandum 


condition which can be developed on an engineering basis 
by command and which can be so related to operational 
necessity that it can be defended by operators backed 
up by engineers, rather than by engineers backed half- 
heartedly by operators. The indicator or indicators 
must be susceptible to Navy-wide as well as claimant 

and activity application. 


4, This subject is of critical importance to NAVFAC 

and must be attacked at once. If LCDR Morrison can pro- 
vide the answer he will have performed a most signif- 
icant service for NAVFAC and the entire Navy. 


5. Code 10 is the focal point to provide additional 
information and source data for LCDR Morrison should he 
select this area for his thesis. I am enclosing a brief 
of the recent backlog pitch made to SECNAV as additional 
background information. 


(Signed) 
W.E. Wynne 
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APPENDIX B 


REAL PROPERTY MAINTENANCE GOALS 
FOR IMPROVED MANAGEMENT* 


Financial Management 


Refine accounting procedures. 
Increase visibility of costs. 
Uniformity and timeliness of data. 
Improve support of budget. 


Backlog of Essential Maintenance and Repair (BEMAR) 


Uniform definition for all real property 
maintenance. 

Purify current backlog/establish credibility. 

Establish priority listing of BEMAR by Service. 

Reduce backlog to manageable level. 


Consolidation of Real Property Maintenance Activities 


Continue feasibility surveys in areas of 
economical return. 

Coordination of consolidation actions. 

Identify and pursue cost reduction areas. 

Foster inter-service agreements. 

Improve uniform guidelines. 


Relationship with Industry 


Liaison between DOD and Plant Engineers in 
Industry/Universities. 

Coordinate commercial technology and research. 

Promote field trips. 


Inter-Service Seminars 


Promote emphasis on total RPMA spectrum. 

Stimulate inter-service activities. 

Plan for Airlie Conference on real property 
maintenance, 

Disseminate results, procedures and techniques. 


. Goals adopted by the Real Property Maintenance 
Council (see 2.5). 


aD 


Cost Reduction and lanascement Improvement Prorram 


Review all R2PMYA areas for potential savings. 

Establish realistic fiscal year goals. 

Emphasize timeliness of reporting savings. 

Reprorram savinss to offset srowins costs. 

Establish criteria to determine need to replace 
versus maintenance. 


real Property Maintenance by Contract 


hetiiie —cOomMtracting procedures. 

Develop fee fsuidance for maintenance contracts. 
Increase surveillance of maintenance contracts. 
Promote competition. 


Automated Management Systems 


Coordinate development by “Military Departments. 
Seaiaardize mMainecenance accounting and reporting. 
Establish maintenance management indices. 

Develop facility condition index. 


Industrial Type Government Facilities 


Improve maintenance fulidance. 
Increase maintenance surveillance. 
Improve maintenance cost visibility. 


Pepileskesponse Forces in Support of RPMA 


Coordinate requirements and trainings. 
Formulate policy and procedures for emergency 
O&M support (Construction Battalion, Seabees, Red Horse). 


Engineered Work Performance Standards (EPS) 
Common use standards DOD-wide. 


Coordinate implementation. 
Evaluate work effort. 


Real Property Maintenance Council 
Provide leadership in maintenance management. 


Foster interchange of ideas. 
Topics of tangible benefit. 


oatiaereurece Technical Manuals 


Coordinate preparation by military service. 
Accelerate publication. 





Weeki ties Operations 


Use uOcalscOstL concept in desisn of systems. 
Standardize operating procedures. 

Study fuels use/boiler conversion potential. 
Utilization of manual versus automatic controls. 
Promote conservation. 


Seat frainine {Military and Civilian) 


Establish uniform standards/grade structures. 
Standardize maintenance craft training requirements. 
Promote integrated training prorrams. 

Evaluate on-the-job trainings practices. 


Other Engineering Support 


Establish uniform maintenance standards. 
standardize operating practices. 
Replace or maintain. 
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Pie Ose 


LIST OF WAINTENANCE AND OPERATIONS 


PECHNIGAL PUBLISATIONS AND TNSr2uceLoNs !* +9) 


NAVPAC OR 


MS of 1 October 1969 


NAVDOCKS NO. Ee 

MO-100 Maintenance of Grounds* 

MO-101 Maintenance of WViscellaneous Ground Structures* 

MO-102 Naintenance of Pavements (1970) 

VO=-103 Mintenance of Trackarse* 

MO-104 Maintenance of Waterfront Facilities*(s) 

FO-109 Antenna laintenance (1970) 

mO-110 Paints & Protective Coatings (Army TM5-618, 
Air Force AFM 85-3)* 

MO-111 Erlang  Veancenance: = otructures*(s) 

VWO-113 Building Waintenance - roofing*(s) 

MO-114 Building Waintenance - Plumbins, Heating, and 
Vent wha wine (a) 

MO-115 Bu hone aa cenaneces=nni1r Conditioning and 
POir eer tnon- a7 Jie ll 

MO-116 Pumice n ainvenenice = 2 loctrical*(s) 

WO-117 Fire Alarm and Sprinkler Maintenance* ~- 
Interim Issue 

MO-118 Buildings Maintenance - Elevators and Escalators 
(Deferred) 

VO-119 Buildings Maintenance - Galley Equipment* 

¥O-120 Building “aintenance - Furniture and 
Furnishings* 

VO-121 Meinvenance Of Snop Equipment for PWDs & 


PwCSs (1970) 


Pie 125 


The MO-100 
TP-PW-30 


MO-200 


ViO-201 


VO-205 
Wi0-206 
VO-207 


MO-208 


PO=2 10 
MO-211 


MO-2142 


Ore 1} 
1O-214 


Gm 2 1 


iu 


0-218 


118 


-ilitary Custodial Services (Army 'T'\5-609, 
poeeeroerce AFY 85-10) (1970) 


Pome ew meplaces, tor the most wart, NAVJOVCKS 
Electric Power Distribution System - 
faintenance* ("x-TpP-1u-3) 


Orecation of (tlectric |ower Distribution 
System® (Ex-TP=-Pu-3) 


pomucol of ~Electromacnetic Interference on 
Overhead Power Lines* 


VYire Sommunication and Signal System - 
Waintenance (6 Vols) (Ex-‘I'P-Te-5)* Limited 
Vom Wiel OlmeelLenoe amd) 7.0aSt Guard only. 


eee pine anGOmo Eeame= ELectric 7enerating 
Plants (5 Vols) (#x-TP-FPu-3)* 


Operation and Maintenance of Air Compressor 
Plants 


Operation and laintenance of Internal 
Pompe cron Pn@ynoee 4x1) Pu ) 


Pompei onal olronins 2nd refrireratine 
Flants (£x-TP-Pu-3) (1969) 


Tawenaniece Otssteam aie: NWater and 
Somoressed Air* (Ex-TP-! u-3) 


Water Suvply System* (#x-TP-Pw-12) 
Nater Waste and Leakave Survey (1971) 


Sewerage and Industrial Waste System*#* 
(e#x-TP-Pw-15) 


Refuse Visnosal* (Fx-If-PFu-1) 
Fuels (Ex-TP-Pu-3) (Veferred) 


/obile Emerrency Power Plants and Equipment 
(2x-(P-Pu-3) (Ueferred) 


Radioactivity in Water Supply and Waste Water 
Systems, Peacetime Jetection and Contro]* 





FO= 300 


301 


iO=-302 


fe 30) 3 


6-306 


10-307 
Om 31 () 
MO-311 


MO=-312 


iQ 3L/t 


No-/403 
Q—/L Ol 


P=300 


P3442 


LL9 
fee vatiemot Paciilities® (Ex=7P-Pw-30U) 
and Gh-1 
fee vmacron of Facilities 


Vaintenance and Operation of Intrusion Alarm 
Systems**(s) (kev 1966) and CH-1 


Utility Ttargets* 


‘orrosion Prevention and Gontrol* (Ex-2P-Pw-30, 
Part M) 


Toe ostone Oultrol py, saciodic Protection* 
'ilitary Entomolory - Operational Handbook* 
Maraone Biolozy = Operational Handbook* 


wood rreservatian = Operational Handbook - 


Interim Issue*** (This “anual was distri- 
buted on @ limited basis. Revised Issue 
meopeced by 1971). 


Herbicide Manual for Noncropland Weeds 
(Army TH5-683, Air Force AFHM-91-22), (1970) 


faintenance- anarement of Public Works and 
PMplieve 0 C) depress 


iMomecelLon LOG) aantenance of Public Works 
Ae Ub lLictUtriy tres (1070) 


Navy Drivers Nanual*(s) 
Snow Removal anual (1970) 


Mat etene nO sc hanenoetatlvon EGUID.* With (?H 1, 
(ap rer or & 7. 


Puede storaee Tank Ulleanine* 


* istributed 


*%Upon Pequest from NAVFAG only 


eee a, er 1h 


I 


Seow 1 Stri buced 


(s)Shon ditions Available 





WAVIFAC 0% 


BUNOGYS LNSPUGYTOUS 


mol .72,70F Of arch 1967 
iret). 208 of 6 “arch 1967 


molto ot 30 January 
moon Wath CH-1 


11614.45 of 9 May 1967* 
ec rcs 2 


Pie eee ot 13 Cctober 1965 


Mole near 9 April 1965 


le26 


Po oolmue ain .oordination 
ana ssUPMery of the Aln-= 
tenance Of Public Norlks and 
uiwee UCI b1es 


Pee works Tyne. Wal iit 
tenance Problems Arisins 


from Field Overation «ex- 
perience; vromulpatins in- 


YOrmMetaonm Cconcermin« 


"Public Works Type hiain- 
tenance Service Contracts 
Miu snore Paci iy tics” 


leech Coa fll beac Llons 
-oncernine keal Property 
Pry eneice fC llV i Ges 


amc les GCovernine “the 
Financins, tlanagrement, and 
peewee Or Butldine Under 


the Gustody of the General 


pervices Administration” 
[erect oorings, inspection, 


Hagnienance, and 
peoteaures for 


Me DOr kc 


Maintenance Type Specifications are listed in NAVFAC F-3/, 


"Specifications used in 


Slat 


Tomer ts 


Poe uot ic works — 


we euNSiei Olt. CH= 3 of 1 October 1960 
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P6508 CLASSIFICATION 


Pepmawy lmpor lance 
Weel 0. LAC a LSn70n SeCOnGar yl nO Clan 
(a erePortintl to the lesion Frimary 
fery important to the l:ission secondary 


Mssential to the ission Primary 


posential to the fission secondary 


Timited imnortance to the tiission | Frimary 
baimitved importance to the |11ission | secondary 


fae nessential te the "ission Primary 


<P ea eres, 


€ 


] Meesesontyat to the hissi1oen | secondary 
PORE aang aU PY CEES re EAE  <lpaPanterme g -O ary DO ay a eye ies 


er ee trees Pe ee = ne a i 
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AINTAINABILITY 10ST PACTOR SIALE 


ea per yee gp ne ee em Sm ee } 







t 


eee ACL PY CLASSIFICATION 


Geter ets NAG 


—_ —< 





I 
i 
ee tee meee | 


LO | Temporary In Use reauire:) full mainvenance to assure 
completely safe and efficient support 
for an indefinite neriod, senerally | 
9 | Semi-rerm. - In Use over 10 years. May involve excessiva 
Repette COC Of GOWN tCiMC ifs NOU 112. Hie 
tained. hay involve hirh cost to 
81 Fermanent - Tn Use maintain. 





5 
ae > 


ee te 


ee ee 


mee emaorary - In Use ftequires adequate maintenance to 
focwremecomiletely safe and efiicient 
supnort for a limited period, rener- 

6 |-Semi-rerr. - In Use ally 3-10 years. May involve ex- 
cessive renair cost if not maintained 
“ay involve moderate cost to | 

5 | Permanent - In Use maintain. 





a el 


4 | Temnorary - In Use Yequires adequate maintenance only 
GO esGure Support for a period | 
penerniey Lesa than 3 years. Vvatch 4 

3 | Semi.-rerm. - In Use Madea orce: mnstead of renkbacin«. 
“onsider breakdown and maintenance. 

2|fermanent - In Use Vm Orne row COST LO malntaji. 













g 
Limited maintenance to assure weather 
epee se eructiy a) stabtility, pros 
Ceo OM Tee. Croglon,s:, p1)— 





Ieueinactiuye - Possible 
wre Ue 


ferace, etc. | 

Peisktaetive ournlus, KO Maintenance to be nerformed. | 
Unuseable. ‘lo be Piet Amor is. 11 SNOGe OT . 

Eliminated. : 


mer ee ee ee a ee | 
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per Aes Ee VALU eee TON SUAIs 


LL TT TN i ER LE, 
















1940-1950 


ero (Oro 


eo 55 


ONG Sa] 


| 1951-1955 


1956-1960 


1956-1960 


Na 
Fe eas gt orien OT ee pennes BA 


2 | 1956-1960 


After 1960 


| 1 


iL , 


See tie oP iON PEsTOb 


ee 


Eom te 1 OLL0 











ee ee ee eC ae 


Dae OPeecONS TAU TTON | 


A ly I ct I IE 


{ 





(meivcewmmatd tynes 701 construction | 
Permanent 


4 


semi -Permanent ond Temporary 


aR a a (Ea a 


Permanent 


Semi-Fermanent 


Sr. eT A ee ee te PP ee er PE a ae at i EO eB 


Temnorary 





Permanent 
 emi-Permanent 


Temporary 


ee ee 


oan 


PicIwG“oem ie types Of construc ion | 


Ra eae me + RR ee 





secondar | 3 | 
— D2 oe 18 elie | 1? 9 
Mission 
t 4 i 
; : | ' y 
Low — a : Ly ae a i 8 | 6 
maSsion. 
: 3 , | | : 


ies 
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MYSSICTM ACCONPLISHSENT FACTOR 


_ iipaciem le tearoneit the facrlity 
#13510n 


ae at ooo 











meertance! Actual | failure 


Taaeiice belmminen. Hor 


ee ee ene a 


; ; ae ; : : 
Pred) Cpe: Poca; ble | Handir-— 
! ; canned 





ee 











Failure | Paekinice Pee Lon aceon. ia in 


ltems | 
| ! | 
ewe a le ee ee 


Meee une first of six factors contributins to total job content. 
Someeesini: Chart, select the proper exnecied life of the facility 
Dy readine down and the vroner imnact item by readings across. See 


fete below rerardine proper application of data. 


PONTE s 


ed 


me oenouesc lect any value from thie chart for vaintine. 
Z 


ee MeomrscCtniG Chart tor satety work unless there is a 
fet mee fire hazard or 83 Structural hazard. 


eer semeotmice tails chart if 2t 1S nossible to natch or correct 
MiemecniilntoOn by minor remairs. liowever, use if patchine 
has been done in the nast to the noint where it will no 
fheme@er aut tice., 


en ewe earaanae ditch May be consiiered a facility for use 
of Siemeohnart. 


— aCe ee tis 6 Chert [6FOr minor espendable jtiems such an 
beter cans. 
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(25.0) 
eo ele PART O | 
Pacjlities imc eonmemaci la ty oluire 
Expected an Actual {failure |{Pailure Roe eae ies svOn Weeeen i ial 
| Fas lure {imminent [Predicted ;Possible |Handi- {Work 
| 


capved 


Items 





select the pnroner expected life of the facility by reading down and 
the proper imnact item by readine across, See notes below rerardine 


Peoner application of data. 


MOTT s 


meero sec the over 25 years column, the facility must have 
Peen DUI Agea permanent facility within the last five 
vears, 


GO: 


fhis chart may be used for safety work such as a fire or 
pec bural havard. 


Pee Oo rol Use any item hicher than “Essential Work" for naint- 
Pew iitees MAIN’ and mutty or wood has deteriorated to the 
point where there are open holes. In this case use the 
"'1ssioen Handicapped" iten, 


4. iio not consider an unpaved storm drainare ditch a facility 
Peewee ron Lis chart. 


Vt 


ee teiowelary may be used Tor Sealcoating roads or runways, etc. 





| TODA One yoee esl Y 
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poe OP eR SOU te Ae 





a — 


eet peannienjen anatase ed. nities, 


| 
tem 
| 










1, 


eee ! 
Freee Cc tcd 


alae 
Imminent 


Ae lian 
aa iire Hem = te orl 


i! 
OGD |e | 
canped | 











Beweet numerical value only on the basis of proper impact items by 


reading across. See notes below rerardine prover application of 


mat}. 


POeuee this chart, the safety of personnel must be involved on in 
Getiy DaASIS. tor example: 

me LOOr Weak — possibility of falline throuch. 

eee eas Leakine = dancrcr of fire. 
[eUnelreaises deteriorated ta the point of dancer. 


Pormnon use thic chart where: 


Peer ol fire Spresdine from the next buildine to this 
one. 


Poo wemianl tre With no auxiliary @ithtine could cnuse 
eee ore! 1n wary at nicht. 


ce Preble ocLiVities such 9c reecrestion ond FRX are involved. 


— ieee der er OULe Can be weed to avoid the dnincer. 


ee tere tt te 


Bietarce sacs on [Essent } LI 


; 


me 


— 


ran es 


L: 


| eee eee i 





me or ON PAT Tig PA TOR 


ee ee ee re ee 


1 4 
ri. ® 1 
‘ 
0 e : 


immacCumOle rovection of Kaci lities 


f 
<2 
wa 
Ww e 
2 
= 


| 
pote A) ean Lire Pt Cl al eG lager) been 
Pe icon LMM neni | red oted |Porci ble lendi - Pork 
| Maney 
{ 


t 
' 
manana Beer ee eee en nen ome ee ee 9a 
I 





ae a = tN Por Tenet 


“em ee Ww 














A pom trae a i a a i ee ee me 


f 
: | 
Dnt y i ; , 
: on 1G 15 | Jee 13 ie a 
: ees. | 
| 


ppm eee we me ce are eee rere tre: a ee ee ee ee a re nt rE | aR A ER Ft pg A 
i ! 
tae 4 
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oecondary . : 
ay | CP a | 10 9 aa ce i 
eo Siton : 
’ ; : Bsa etree: eee 
. — 
lov 1 
a ac} on : f : ; 
; i 
® 5 \ 





Select the proper micsion importance item by readiny down and the 


proger impact on mission item by readine across. See noter below 


j 


Poaenaine pnroner anonlication of data. 


or 


Pe omUee ethiss Chart it must be possible for the cond} tion to 
actually enlan er or Aapnly to more than 5% of the value or 
Pee et thes facility. s0r, it ean seriously CnNdaneer 
Severe | edui pment. 


a Petey Ve used an con jumetion with the salety of per- 
pee@emechart af applicable. 


fa BON: this: ae a Gtorm drainave ditch may be considered oa 
Paci ji ty 
4, ‘his chart may be used to replace street liehtine cables. 








Cee Ceo ee OST WA 


ee ee me 


wee = ee CE 





— 4 
| 
: : Percent Annual Myintenamee Jast of rresent «<enlacement 
| ! oe a Oeste ac tity 
| é 
= SS SS Sn aoa 
| a oe ; 7 | a” yee aries von ee 
| mor | a Oe | LO= : 10- : a a ce Sb 

: 4 
, Wallis nO, 1 1.9% } 
| Item : | | oy 

| 





| ‘ 
, j 
te ES: tee: ge ep ne a eminent 
’ ' ; ‘ 
ng mechs a ore ks + eg cS Re en oct tg po EP lac a Ge RS ll a aR Yr Sc eA 
- ' 
‘ , 


i | 


b | \ 
Fany Item! 1? a | ‘- ie es oe 


Wee thiss chart as annlicable tor items that have been included on 


meerrous listines of BE!', 


Pemmect tune nropver percent of maintenance costs to renlacemoent 


Peewee nen real across to obtain the proner factor. 


i 
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JWVTATION iOS ANNUAL WONK CLAN PAG POR 


’ 
. 
—— 


Vea eon se tab VvewwevyiaLlion 


\ ; 

| ee a ee gg Pare ora cates akan ene aera nae en 

| : na 

a 2 
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mom vce | 
a cme-scaeed 











. | ; 
mor J) Gem O & over . | 4 e I 

I 
7 

{ 
- —t— —+——_—] 
| : | ae | 
Any Ttem ie 10 3 & See 
eS en. ee are ae ee ee en See eee es 4 


Pew ons cClari, select the prover number of years of 


nerative deviation. Nevrative deviation meam; the number of 


year:; of deferment of the job involved from plan. Then read 
across to determine the proper factor. See note below re- 


Pearaine (pponer application of data. 


Use this chart as applicable for items that have been on 
fee ere ot “Racklo: of BSsential Waintenance”. ror 


item: annearines for the first time, use the one year value. 
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| Reh: ne (255) 
PROJECT RATING FACTOR NUMBERS 


Relationship of the Project to the Mission of the 
Onn ty 


a. Vital and Direct with Urgent 658) 
Operational Need 

b. Vital and Direct 270 
oo paerect HE 
qd. IJndirect Teg 
e. No Effect ie 
Duration of Requirement for the Facility 

a. In Use - Required More Than 15 Years Bad) 
b. In Use - Required 7 to 15 Years 20 
c. In Use - Required 3 to 7 Years 1.4 
d. In Use = Reguired Less Than 3 Years 0 
e. Not In Use - Reserve Requirement Ores 


Economic Considerations: Savings by Accomplishment 
Now as Compared to a One-Year Deferment. 


a. 90% or More Savings of Project Cost 3 
b. 70-80% Savings of Project Cost a 
ec. 50-69% Savings of Project Cost Z 
d. 30-49% Savings of Project Cost i 
e. 10-29% Savings of Project Cost 1 
f. Less than 10% Savings of Project Cost 1 


Probable Future Major Damaze to Facility and/or 
Impairment to Operations 


a. Within 1 Year ee 
b. Between 1 and 2 Years Ls 
c. Between 2 and 4 Years slice 
d. Greater Than 4 Years ile 


Non-Maintenance 


a. Utmost Importance 16 
b. Major Importance is 
Cc. Secondary Importance 1.1L 





oe 


JEFINTTTON OF \ATING FPACYC 2? NU SREY 
POs SPECIAL PeOJbGTs (265 


ie CON Or ih Feo iO Tis WISSTION OF Tk 


ee ee: 


Bee CcOr Ic VGed to retiee, the effect the project 
Peewor wre misszen of the Activity. Jt 18 not a measure 
aeeeune eCftect of the facility on the mission of the ace 
iva ye 1b 15 sometiines difficult to distineulsh between 
PmemuWwO. = onsrder, for example, on an alr station, «a 
maoiech TOerenair an inoperable aoor for a hanrar and a 
Meo oe LOupains the interior er exterior of a hanrar. 

MA vi7ously, the hanvar door 1% much more important to the 
Mersiim Of the activity than the paintine of the hangrar. 
Reet reo Dro ject haswea vital and direct relation to the 
mission of the activity. ‘the latter project has no ef- 
feet on tne mission of the actavity. Yet the hanzar is 
Paves andeadirect to Che mission of an air station. 


There are a number of “fray" areas when considerins the 
Pelabvionship of the nroyect to the mission of the ac- 
Piehy Veroup syne relationehap of the facility to the 
mission of the activity. An excellent rule to follow 
iembO Consider the relationship of the project to the 
mission the same as the relationship of the facility to 
the mission of the activity whenever the project affects 
the environmental effectiveness or interrity of the 
Haewilrty. at 1S, whenever the tacility’s environ- 
mental effectiveness or interrity 1s threatened, a leakine 
Begi, 2 inoperaole door, etc. tne nroject relation- 
Pee onoethe facility relationship to the mission ot the 
werayicy will be the Same. 


Vital and Direct with Urrent Operational 
Need: This rating 1s apnlied to those rro- 
jects which have a vital and direct influence on the 
mission of the activity and which, if not accomolished, 
would result in an unacceptable delay, or would restrict 
the activity in the accomplishment of the mission. The 
deferment of &@ runway repair project mieht cause a 
‘etavetiecomoletion Of Think traini@, particularly 
when combined witn an increase in number of students. 
A sudden large increase in the number of enlisted per- 
sonnel at a trainins center, while not a chanre in 
mission, certainly affects the ability of activity to 
Der orm the misSion by redquirim: reactivation,ol facil- 
mes were nas treinine bua dines, barracks, madleys and 
mess halls. 


ae 
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mie lesen labron TO ascion: ‘This 
Pane Ss applied to those Mrojects which have 3 direct 
mrmeaomolicable elfect On Operations of the activity. 
Popeairizelds this would inelude necessary runway sys- 
tems, refueline systems, operational hanvars, etc. For 
shipyards it would include essential production shops 
pu facilities, waterfront structures, drydocks, etc. 
For tratning stations this would include essential train- 
wewiactiivies only. For other tyoes of activities it 
Powld include Similar essential facilities. Similarly, 
gimall activities, those nortions of utilities systems 
which serve the above facilities carry the same hirh 
moines lt te emnnasized that this ratine is to be an- 
nlied to only those projects which have an avnpreciable 
Bearin= on operations which constitute mission perfor- 
mance, 


Ce LOC tec OOCE LOM itaaions This ravine 
fie tor if to .be applied to those projects wnich provide 
essential support to misston performance such as admine 
Nees tion buildin, Publ ye rworks ahons, security 
fori ties where security of the facility is a Dae 
aor Vereen oleeca, Lroad: andesite rtt1es Servine thes 
iaew 1 Uler,  OlC. 


(ee eect e el NvO Gummo tiiacuon?:: This rating 
is to be applied to those projects which provide less 
than direct support to mission accomplishment such as 
Weltare facilities, recreation facilities, civilian 
personnel facilities, chapels, security facilities, 
eecondary roads and utilities, ete, 


e,. No Effect on Mission: All projects not rat- 
Pole wine r a.eD, Cy, 2nd GC ohatie be aneluded under this 
rating. Examples) include power factor correction, most 
maintenance pnaintins projects, etc. 


eo a ON OP POUL RENMENT BOR THE FACTIITY: This 
factor has been included to avoid spendins limited avail- 
able maintenance funds for projects of those facilities 
Veeder ine bea future redurvréinent,. This refers not only 
Pomc maiblicipaved DivyVSliecal Leie of the <tructure, but 
alsa to the requirement for the facility which may ex- 
tend only a limited time into the future. Use the lesse 
number of years to determine the factor rating. 





a. Gurrently in Use = Rqauired 15 Years or Lonzers 
This rating is to be applied to projects for facilities 
required by the Rasic Facilities Requirements List (BrxL) 
and for which the requirement will exist for the forseeable 
future. 





oo 


ee oe hee emer necaurred for / to 15 Years 
This retine apnlies to SEoeatS Pometaciti bles Witn an 
exvected requirement of 7 to 15 years. This includes 
facilities which serve systems or prosrams of limited 
duration. 


Co eurmont ily: lnslge Required for 3 to Years: 
tivmcatin= annlies to projects for facilities with an 


Pecvcd requirement of 3 to 7 years. 


(Priccent yolimuac — seoulred Less Than 3 Years: 


foe racine applies to projects with an expected require~ 
meme Of less than 3} years for any reason. 


elon Uso: easel tres for which there is 
no existing requirement, but which are beings retained 
femme et Gpeciiic future aasisenments for mobilization, 
a planned chante in mission or a planned increase in 
meadinre, 


Seen OSI DERATION: Thas factor is for the pur- 
mace OF as a hicher order of importance to thors pro- 
Meera which, upon sccomplishment, will result in a savine 
aeeoollars dirine the first year after accomnlishment. 
therefore the rreater the expected savins, the hither 

ie order of importance iveces ete twa ced Savin: 
mowelly in the form of avoidance of future expenditures, 
Pane oe realized from Several types of costs. The most 
common will be the annual saving in anticipated main 
tenance costs that will be the direct result of the pro- 
vec accomplishment. similarly, an anticivated reduction 
in annual operations costs, resardless of which appro- 
Ppriated funds benefit, should be used under this factor. 
Also, the exnected increase in cost due to deferring 

the project one year, should be included as a saving 
whether the increase is due to cost escalation, or to 
expected damarse to materials and/or equipment during 
wm@onone year delay. it 15 €o be noted that these costs 
are additive where more than one elenent is involved. 


Peon Lio tweaesavin@s must De justiered in detail wtil- 
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Poole or reliable estimates paged on realistic unit 
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ee to oe major damace to a facility or major interrum 
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projects if deferred too Loner, may have Pe dee eco el- 
mero. OneCritions.,. A factor sreater than 1.0 should 
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faa te. er ie Ones very Pplictrcal and realic- 
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faets considered in ee egy ete isis muir (Cs e4 LOU 
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oe Claim Vaceueeolenut Tom correclion pro- 
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Hemuoraple COMalLtion, maior heating problems wherein 
foreman sCaniargme cannet be maymtained, very poor calley 
oe ron tee TORepy whee. vatan’, a larve number 
femme rsonnel must ne attected. 


PO Oe Veet Int yoy are related to 
meetin y Oe neh haclive alarm “yutem cover) nm an 
imoortant area, repair of access roads urvently necded 
fy emerrency eoulpment, etc. The risk must be positive 
moo aithicicenuly severe to warrant the cost of correc- 
EO?» 


Loe Cee Va cemh spol aiLon Correction in 
Wocalities where such pollution has not attained a 
serious condition to date but 1s believed a definite 
Probability within two years. 


ec. o39econdary Importance: This ratings should 
Peme oli ed tO unose pro jecus which do not meet the full 
intent of the ahove or which affect a smaller number of’ 
personnel, hut which are definitely problems in these 
Pea 3; 1.6.5, partially dretérjoraten fencint near a 
Pio cetona, rmprovement to Interior liehtine which is 
Welovy stoemiard, etc. 
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